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proved satisfactory in this capacity, and the Sprague motor was 
subsiiluted. 

This motor is now giving perfect satisfaction, and the plant is 
one of the finest elevator plants in Philadelphia. Our view is made 
from a photograph, and shows all the details of the installation. 



MODEL ELECTRIC ELEVATOR INSTALLATION. 

We present in this issue a view of a recent model hydraulic ele- 
vator installation made at the building of the United Security, Trust, 
and Safe Deposit Company of Philadelphia by the Otis Elevator Coin- 
pany (rf Yonhers, N.Y., and Chadboume, Hazleton, & Co. of Phila- 
delphia, agents in Pennsylvania for the Sprague Electric Railway 
and Motor Company. 

One of the tirst things which strikes an observer is the minimum 
of space required for every part of the installation. The pump was 
manufactured by the Oiis Elevator Company specially for this 



THE WORLD'S MEAT CONSUMPTION, PRODUCTION. 

AND TRADE. 

The average consumption of meat in the world, says a recent 

number of the Journal of tht Society 0/ Arts, London, has in- 




A NEW ELECTRIC ELEVATOR. 



plant, and the arrangement for reduction of speed between the 
armature-shaft and the pump is made in the compact manner 
shown in the illustration. The motor operates the pump against 
a pressure in the tank, there being no overflow ; and when the 
maximum pressure is reached, the motor runs empty, automatically 
cutting down the amount ot electric current taken from the line, so 
that only sufficient current is used to supply enough energy to keep 
the motor in revolution. 

Before the installation of the electric motor at this place, a gas- 
engine was used to supply the necessary power ; but gas never 



creased ; but, on the other hand, the world's comaierce in meat 
has declined. Germany's imports of meat declined from S94.450,- 
000 in 1878. to $73,700,000 in 18S7, while the exports declined from 
^88,300,000 to $33,900,000. In France, between 1879 ai^ '887, 
imports diminished from $82,300,000 to $53,910,000. while exports 
incieased (rorp $3Sp9So.«» 'o $52,600,000. In England, where ex- 
ports of meat are insignificant, the imports decreased from $340,- 
000,000 in 1880, to $215,000,000 in 1887. On the other hand, the 
British colonies exported largely : for example, from Canada the 
exports increased from $4,430,000 in 1879, to $30,000,009 in 1887. 
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Australia expo^tec^ also latge amounts. In Austria-Hungary, im- 
ports diminished from $10,950,000 in 1879, to |8,ooo,ooo in 1887, 
while exports increased from $20,750,000 to $33,900,000. In the 
United States, imports increased from $7,100,000 in 1879, ^^ S*6»" 
650.000 in 1887, while exports decreased from $128,800,000 to 
$1 12,600,000. Importations into Belgium decreased from $16,400,- 
000 in 1879, to $10,400,000 in 1887 ; in Italy, from $21,200,000 to 
$14,000,000; in Russia, from $18,330,000 to $10,400,000. By add- 
ing the above figures, it is found that the entire imports of meat 
into the countries specified have diminished from $490,970,000 to 
$403,120,000, while the entire exports decreased from $278,180,000 
to $244,700,000. In 1875. Germany possessed 24,400,000 neat- 
cattle (four small cattle, such as sheep, hogs, and goats, being 
reckoned as one) ; in 1883. only 23,500,000. Between 1881 and 
1887 there was in France an increase from 19.700,000 to 20,750,- 
000; in Great Britain, from 17,800,000 to 18,600,000; while in 
Austria-Hungary the figures remained the same. The increase in 
population in these countries during this time was as follows : in 
Germany, 3,500.000 ; France, 480,000 ; Great Britain, about 3,000,- 
000 ; and Austria- Hungary, 2,000,000. The ratio in France on ac- 
count of the small increase of population is most favorable. This 
country, therefore, could increase its exports, says the United 
States commercial agent. In Germany the ratio is very bad, the 
number of neat-cattle having diminished 900,000 head, and the 
population having increased 3.500,000. It is most r* markable in 
the case of the United States, where imports increased 130 per 
cent, and exports diminished I2i per cent, although the number of 
neat-cattl^ificreased from 56,600.000 head in 1880, to 71,200,000 in 
1888, and the population increased only from 50,500,000 to 62,- 
000,000. 

STANLEY'S EXPLORATIONS.* 

I REMEMBER, while Standing on the edge of the plateau which 
overlooks the southern end of Lake Albert, in December, 1887, that 
looking across the lake to the Unyoro plateau, and running my 
eye along its unbroken outline from north to south, I was much 
struck by the gradual but steady uplift of the land to a point near 
the lake's end, where a wide cleft separated the plateau from the 
disjointed mass and higher elevations culminating around Mount 
Ajif. Southward beyond Ajif we could see nothing but dark im- 
penetrable clouds, ominous of a storm ; yet underneath these 
night- black clouds lurked a most interesting mystery, — that of the 
long-lost and wandering Mountains of the Moon. Little did we 
imagine it, but the results of our journey from the Albert Nyanza 
to Unyampaka, where I turned away from the newly discovered 
lake in 1876, establish beyond a doubt that the snowy mountain 
which bears the native name of Ruwenzori or Ruwenjura is identi- 
cal with what the ancients called " Mountains of the Moon." 

Note what Scheaddcddim, an Arab geographer of the fifteenth 
century, writes : " From the Mountains of the Moon the Egyptian 
Nile takes its rise. It cuts horizontally the equator in its course 
north. Many rivers come from this mountain and unite in a great 
lake. From this lake comes the Nile, the most beautiful and 
greatest of the rivers of all the earth." 

If, adopting the quaint style and brevity of the Arab writer, we 
would write of this matter now, we would say, " From Ruwenzori, 
the Snow Mountain, the western branch of the Upper Nile takes 
its rise. Many rivers come from this mountain, and, uniting in the 
Semliki River, empty into a great lake, named by its discoverer the 
Albert Nyanza. From this lake, which also receives the eastern 
branch of the Upper Nile, issues the true Nile, one of the most fa- 
mous of the rivers of all the earth." 

But this is a matter of slight moment compared to the positive 
knowledge that in the least-suspected part of Africa there has shot 
up into view and fact a lofty range of mountains, the central por- 
tion of which is covered with perpetual snow, which supplies a 
lake to the south of the equator, and pours, besides, scores of 
sweet-water streams to the large tributary feeding the Albert Ny- 
anza from the south. 

You will remember that Samuel Baker, in 1864, reported the 
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Albert Nyanza to stretch " inimitably " in a south-westerly direc- 
tion from Vacovia ; and that Gessi Pacha, who first circumnavi- 
gated that lake, and Mason Bey, who in 1877 made a more careful 
investigation of it, never even hinted at the existence of a snowy 
mountain in that neighborhood ; nor did the two last travellers pay 
any attention to the Semliki River. I might even add that Emin 
Pacha, for years resident on or near Lake Albert, or Capt. Cas- 
sati, who for some months resided in Unyoro, never heard of any 
such remarkable object as a snowy mountain being in that region : 
therefore we may well call it an unsuspected part of Africa. Surely 
it was none of our purpose to discover it. It simply thrust itself 
direct in our homeward route, and, as it insisted on our following 
its base-line, we viewed it from all sides but the north-east. Only 
then could we depart from its neighborhood. 

Surrounded as I am by the hourly wants of an expedition like 
this, I cannot command the time to write such a letter on this 
subject as I would wish. I must even content myself with allow- 
ing a few facts to fall into line for your leisurely consideration. 

If you will draw a straight line from the debouchure of the Nile 
from Lake Albert, 230 geographical miles in a direction nearly 
south-west, magnetic, you will have measured the length of a broad 
line of subsidence, which is from 20 to 50 miles wide, that exists 
between 3° north latitude and 1° south latitude in the centre of the 
African continent. On the left of this great trough, looking north- 
ward of course, there is a continuous line of upland, rising from 
1,000 to 3,000 feet above it. Its eastern face drops abruptly into 
the trough : the western side slopes gently to the Ituri and Lomva 
basins. To the right there is another line of upland. The most 
northerly section, 90 miles, rising from 1,000 to 3,000 along the 
trough, is the Unyoro plateau, whose western face almost precipi- 
tously falls into the trough, and whose eastern face slopes almost 
imperceptibly towards the Kafur. The central section, also 90 
miles long, consists of Ruwenzori range, from 4,000 to 15.000 
above the average level of the trough. The remaining section of 
upland, and the most southerly, is from 2,000 to 3.500 feet higher 
than the trough, and consists of the plateaus of Uhaiyana, Unyam- 
paka, and Ankori. 

The most northerly section of the line of subsidence, 90 miles in 
length, is occupied by the Albert Nyanza ; the central section, also 
90 miles, by the Semliki River valley ; the southernmost portion, 
50 miles long, by the plains and New Nyanza, which we have all 
agreed to name the Albert Edward Nyanza, in honor of the first 
British prince who has shown a decided interest in African geog- 
raphy. 

You will observe, then, that the Semliki valley extends along the 
base of Ruwenzori range; that the northern and southern extremi- 
ties or flanks of Ruwenzori have each a lake abreast of it ; that the 
Semliki River runs from the upper to the lower lake in a zigzag 
course. 

If you were to make a plan in relievo of what has been described 
above, the first thing that would strike you would be, that what 
had been taken out of that abyss or trough had been heaped up in 
the enormous range ; and if along its slope you were to channel 
out sixty-two streams emptying into this trough, and let the sides 
of the trough slope here and there sharply towards the centre, you 
would be impressed with the fact that Ruwenzori was slowly being 
washed into the place whence it came. However, all these are 
matters for geologists. 

For months all Europeans on this expedition, before setting out 
on their journey towards Zanzibar from the Albert Lake, were ex- 
ercised in their minds how Sir Samuel Baker, standing on a hill 
near Vacovia, five or six miles from the extremity of the Nyanza, 
could attach " illimitability " to such a short reach of water ; but 
after rounding the Balegga Mountains, which form a group to the 
south of Kavalli, we suddenly came in view of the beginning of the 
Semliki valley, — a sight which caused officers to ask one another, 
" Have you seen the Nyanza ? " and the female portion of the 
Egyptian following to break out into rapturous " Lu-lu-lus." Yet we 
were only four miles away from the valley, which was nearly white 
with its ripe grass, and which indeed resembled strongly the dis- 
turbed waters of a shallow lake. 

This part of the Semliki valley, which extends frorn the lake 
south-westerly, is very level : for 30 miles it only attains to an alti- 
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tude of 50 feet above the lake. All this part can only recently 
have been formed ; say, the last few hundred years. In one of its 
crooked bends nearer the south-eastern range, we stumbled suddenly 
upon the Semliki River, with an impetuous volume, from 80 to 100 
yards wide, and an average depth of 9 feet. Its continually crum- 
bling banks of sandy loam rose about 6 feet above it. One glance 
at it revealed it to be a river weighted with fine sediment. When 
we experimented, we found a drinking-glass full of water contained 
nearly a teaspoonful of sediment. We need not wonder, then, that 
for miles the south end of Lake Albert is so shallow that it will 
scarcely float a row-boat. 

Beyond the grassy portion of the valley, a few acacias begin to 
stud it, which, as we proceed south-westerly, become detached 
groves, then a continuous thin forest, until it reaches the dense and 
rank tropical forest, with tall trees joined together by giant creep- 
ers, and nourishing in its shade thick undergrowths.^ Every thing 
now begins to be sloppy wet ; leaves and branches glisten with 
dew ; weeping mosses cover stem, branch, and twig. The ground 
is soaked with moisture : a constant mist rises from the fermenting 
bosom of the forest. In the morning it covers the valley from end 
to end, and during the early hours, stratum after stratum rises, 
and, attracted by the greater drought along the slant of Ruwenzori 
slopes, drifts upwards until the summits of the highest mountains 
are reached, when it is gradually intensified until the white mist 
has become a storm-cloud, and discharges its burden of moisture 
amid bursts of thunder and copious showers. 

The valley sensibly rises faster in the forest, region than in the 
grassy part. Knolls and little rounded hills crop out, and the 
ground is much more uneven. Violent streams have ploughed 
deep ravines round about them, and have left long narrow ridges, 
scarcely a stride across at the summit, between two ravines a cou- 
ple of hundred feet deep. At about 75 miles from the Albert Ny- 
anza the valley has attained about 900 feet of altitude above it, and 
at this junction the forest region abruptly ends. The south-west 
angle of Ruwenzori is about east of this, and with the change of 
scene a change of^ climate occurs. We have left eternal verdure, 
and the ceaseless distillation of mist and humid vapors into rain, 
behind, and we now look upon grass ripe for the annual fire 
and general droughtiness. From this place the valley becomes 
like a level grassy plain until the Albert Edward Nyanza is 
reached. 

The southernmost stretch of the Ruwenzori range projects like 
a promontory between two broad extents of the ancient bed of the 
Albert Edward. To avoid the long ditour, we cross this hilly 
promontory in a south-easterly direction from the Semliki valley, and 
enter eastern Usongora, and are in a land as different from that at 
the north-western base of Ruwenzori as early summer is from mid- 
winter. As we continue easterly, we leave Ruwenzori on our left 
now, and the strangely configured Albert Edward Nyanza on our 
right. The broad plains which extend between were once covered 
by this lake. Indeed, for miles along its border there are breadths 
of far-reaching tongues of swamp penetrating inland. Streams of 
considerable volume pour through these plains toward the Nyanza 
from Ruwenzori, without benefiting the land in the least. Except 
for its covering of grass, — at this season withered and dried, — it 
might well be called a desert ; yet in former times, not very re- 
mote, the plains were thickly peopled. The zeribas of milk-weed, 
and dark circles of Euphorbia, wherein the shepherds herded their 
cattle by night, prove that, as well as the hundreds of cattle-dung 
mounds we come across. The raids of the Waganda and the 
Warasura have depopulated the land of the Wasongora, the former 
occupants; and have left only a miserable remnant, who subsist by 
doing work for the Warasura, their present masters. 

From Usongora we enter Toro, the Albert Edward Nyanza 
being still on our right, and our course being now north-easterly, 
as though our purpose was to march to Lake Albert again. After 
about 20 mites' march, we turn east, leave the plains of the Albert 
Edward, and ascend to the uplands of Uhaiyana, which having 
gained, our course is south until we have passed Unyampaka, 
which I first saw in 1876. 

South of Unyampaka stretches Ankori, a large countr}', and 
thickly peopled. The plains have an altitude of over 5,000 feet 
above the sea, but the mountains rise to as high as 6,400 feet. As 



Ankori extends to the Alexandra Nile, we have the well-known 
land of Karagwe south of this river. 

Since leaving the Albert Nyanza, between Kavalli and the 
Semliki River, we traversed the lands of the Wavira and Babegga^ 
On crossing the Semliki, we entered the territory of the Awamba. 
When we gained the grassy terrace at the base of the Ruwenzori 
range, we travelled on the border-line between the Wakonju, who 
inhabit the lower slopes of Ruwenzori, and the Awamba, who in- 
habit the forest region of the Semliki valley. The Wakonju are 
the only people who dwell upon the mountains. They build their 
villages as high as 8,000 feet above the sea. In time of war — for 
the Warasura have invaded their country also — they retreat up to 
the neighborhood of the snows. They say that once fifty men took 
refuge right in the snoV region, but it was so bitterly cold that 
only thirty returned to their homes. Since that time they have a 
dread of the upper regions of their mountains. 

As far as the south-west angle of Ruwenzori, the slopes of the 
front line of hills are extensively cultivated. The fields of sweet- 
potatoes, millet, eleusine, and plantatiqps of bananas, describe all 
kinds of squares, and attract the attention ; while between each 
separate settlement the wild banana thrives luxuriantly, growing 
at as high an altitude as the summits of the highest spurs, where- 
on the Wakonju have constructed their villages. 

Though we were mutually hostile at first, and' had several little 
skirmishes, we became at last acquainted with the Wakonju, and 
very firm, close friends. The common enemy were the Warasura ; 
and the flight of the Warasura, upon hearing of our advance, re- 
vealed to the Wakonju that they ought to be friends with all those 
who were supposed to be hostile to their oppressors. Hence we 
received goats, bananas, and native beer in abundance. Our loads 
were carried, guides furnished us, and every intelligence of the 
movements of the Wanyoro brought us. In their ardor to engage 
the foe, a band of them accompanied us across Usongora and 
Toro to the frontier of Uhaiyana. 

South-west of Awamba, beyond the forest region of the Semliki 
valley, begins Usongora. This country occupies the plains border- 
ing the north-west and north of Lake Albert Edward. The 
people are a fine race, but in no way differing from the finer types 
of men seen in Karagwe and Ankori, and the Wahuma shepherds 
of Uganda. Their food consists of milk and meat, the latter eaten 
raw or slightly warmed. 

The Toro natives are a mixture of the higher class of Negrods, 
somewhat like the Waganda. 'They have become so amalgamated 
with the lower Wanyoro that we can find nothing distinctive. The 
same may be said of the Wahaiyana. What the royal families of 
these tribes may be. we can only imagine from having seen the 
rightful prince of Usongora in Ankori, who was as perfect a speci- 
men of a pure Galla as could be found in Shoa. But you need not 
conclude from this that only the royal families possess fine fea- 
tures. These Ethiopic types are thickly spread among the Wa- 
huma of these Central African uplands. Wherever we find a land 
that enjoys periods of peace, we find the Wahuma at home, with 
their herds ; and in looking at them one might fancy one's self 
transported from the midst of Abyssinia. ' 

Ankori is a land which, because of its numbers and readiness to 
resistance, enjoys long terms of uninterrupted peace ; and here the 
Wahuma are more numerous than elsewhere. The royal family 
are Wahuma: the chiefs, and all the wealthier and more im- 
portant people, are pure Wahuma. Their only occupation, besides 
warring when necessary, is breeding and tending cattle. The 
agricultural class consists of slaves ; at least, such is the term by 
which they are designated. The majority of the Wahuma can 
boast of features quite as regular, fine, and delicate as Europeans. 

The countries to the south of the Albert Edward are still unex- 
plored, and we have not heard much respecting them ; but what we 
have heard differs much from that which you find illustrated by 
that irregular sheet of water called Muta Nzige, in the "Dark 
Continent " map. 

Ruanda bears the name of Unyavingi to the people of -Ukonju, 
Usongora, and Ankori, and is a large compact country lying be- 
tween the Alexandra Nile and the Kongo watershed to the west, 
and reaching to within one day's long march of the Albert Edward. 
It also overlaps a portion of the south-west side of that lake. The 
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people are described as being very warlike, and that no country, 
not even Uganda, could equal it in numbers or strength. The 
late queen has been succeeded by her son, Kigeri, who now 
governs. 

Since the connmencement of our march homewards from our 
camp at Kavalli, we have undergone remarkable vicissitudes of 
climate. From the temperate and enjoyable climate of the region 
west of Lake Albert, we descended to the hot-house atmosphere of 
the Semliki valley, at nearly 3,000 feet lower level. Night and day 
were equally oppressively warm and close, and one or two of us 
suffered greatly in consequence. The movement from the Semliki 
valley to the plains north of Lake Albert brought us to a dry but a 
hot land. The ground was baked hard ; the grass was scorched ; 
the sun, but for the everlasting thick haze, ^ould have been intol- 
erable; in addition to which, the water — except that from the 
Ruwenzori streams — was atrocious, and charged with nitre and 
organic corruption. The ascent to the eastern plateau was marked 
by an increase of cold and many an evil consequence, — fevers, 
colds, catarrhs, dysenteries, and paralysis. Several times we as- 
cended to over 6.000 feet above the sea, to be punished with agues, 
which prostrated black and white by scores. In the early morn- 
ings, at this altitude, hoar-frost was common. Blackberries were 
common along the path in North- West Ankori, 5,200 feet above 
the sea- level. 

On entering Uzinya, south-west comer of Lake Victoria, the 
health of all begai\ to improve, and fevers became less common. 

I have jotted these few remarks down very hastily. Whether it 
is from lack of wholesome food or not, I confess to feeling it an 
immense labor to sit down and write upon any subject. I do not 
agree with Shakspeare when he says — 

" Fat paunches have lean pates ; and dainty bits 
Make rich the ribs, but bankrupt quite the wits." 

In our case, and I speak for all our officers as well as myself, 
" dainty bits ". just now would brighten up our wits, for we sus- 
pect that our wits have strongly sympathized with the bodies' 
pains. 

That you may know what the upper regions of Ruwenzori are 
like, I send you Lieut. Stairs's account of his ascent to a height of 
nearly 11,000 feet. 

[Lieut. Stairs's account, written from Expedition Camp, June 8, 1889.] 

I have the honor to present you with the following account of 
an attempt made by me to reach the snow-capped peaks of Ruan- 
zori : — 

Early on the morning of the 6th of June, accompanied by some 
forty Zanzibaris, we made a start from the expedition's camp at 
the foothills of the range, crossed the stream close to camp, and 
commenced the ascent of the mountain. 

With me I had two aneroids, which together we had previously 
noted and compared with a standard aneroid remaining in camp 
under your immediate observation ; also a Fahrenheit thermome- 
ter. 

For the first 900 feet above camp the climbing was fairly good, 
and our progress was greatly aided by a native track which led up 
to some huts on the hills. These huts we found to be of the or- 
dinary circular type so common on the plains, but with the differ- 
ence that bamboo was largely used in their interior construction. 
Here we found the food of the natives to be maize, bananas, and 
colocasia roots. On moving away from these huts, we soon left 
behind us the long rank grass, and entered a patch of low scfubby 
bush, intermixed with bracken and thorns, making the journey 
more difficult. 

At 8.30 A.M. we came upon some more huts of the same type, 
and found that the natives had 'decamped from them some days 
previously. Here the barometer read 23^58 and 22^85 ; the 
thermometer, 75° F. On all sides of us we could see Dracanas^ 
and here and there an occasional tree-fern and Mwab palm ; and 
tangled in all shapes, on either side of the track, were masses of 
long bracken. The natives now appeared at different hill-tops and 
points near by, and did their best to frighten us back down the 
mountain by shouting and blowing horns. We, however, kept on 
our way up the slope, and in a short time they disappeared, and 
give us very little further trouble. 



Of the forest plains, stretching far away below us. we could 
see nothing, owing to the thick haze that then obscured every 
thing. We were thus prevented from seeing the hills to the west 
and north-west. 

At XO.30 A.M., after some sharp climbing, we reached the last 
settlement of the natives, which consisted of beans and colocasias, 
but no bananas. Here the barometer read 22^.36; thermometer, 
84** F. Beyond this settlement was a rough track leading up the 
spur to the forest. This we followed ; but in many places, to get 
along at all. we had to crawl on our hands and knees, eo steep 
were the slopes. 

At I f A.M. we reached this forest, and found it to be one of 
bamboos, at first open, and then getting denser as we ascended. 
We now noticed a complete and sudden change in the air from 
that we had just passed through. It became much cooler and 
more pure and refreshing, and all went along at a faster rate and 
with lighter hearts. Now that the Zanzibaris had come so far, \ 
' they all appeared anxious to ascend as high as possible, and began 
to chaff each other as to who should bring down the biggest load 
of the " white stuff " on the top of the mountain. 

At 12.40 P.M. we emerged from the bamboos, and sat down on a 
grassy spot to eat our lunch : barometers, 21^10 and 27^"; 
thermometer, 70^ F. Ahead of us, and rising in one even slope, 
stood a peak, in altitude 1,200 feet higher than we were. This we 
now started to climb, and, after going up it a short distance, came 
upon the tree heaths. Some of these bushes must have been 20 
feet high ; and, as we had to cut our way foot by foot through 
them, our progress was necessarily slow, and very fatiguing to 
those ahead. 

At 3.15 we halted among the heaths for a few moments to re- 
gain our breath. Here and there were patches of inferior bam- 
boos, almost every stem having holes in it, made by some boring 
insect, and quite destroying its usefulness. Under foot was a 
thick spongy carpet of wet moss, and the heaths on all sides of us 
we noticed were covered with Old Man's Beard. We found great 
numbers, of blue violets and lichens, and from this spot I brought 
away some specimens of plants for the Pacha to* classify. A gen- 
eral feeling of cold dampness prevailed. In spite of our exertions 
in climbing, we all felt the cold mist very much. It is this contin- 
ual mist clinging to the hill- tops that no doubt causes all the vege- 
tation to be so heavily charged with moisture, and makes the 
ground under foot so wet and sloppy. 

Shortly after 4 P.M. we halted among some high heaths for 
camp. Breaking down the largest bushes, we made rough shelters 
for ourselves, collected what firewood we could pick up, and in 
other ways made ready for the night. Firewood, however, was 
scarce, owing to the wood being so wet tl^at it would not bum. 
In consequence of this, the lightly clad Zanzibaris felt the cold very 
much, though the altitude was only about 8,500 feet. On turning 
in, the thermometer registered 60** F. From camp I got a view of 
the peaks ahead, and it was now that I began to fear we should 
not be able to reach the snow. Ahead of us, lying directly in our 
path, were three enormous ravines. At the bottoms of at least 
two of these there was dense bush. Over these we should have to 
travel, and cut our way through the bush. It then would resolve 
itself into a question of time as to whether we could reach the 
summit or not. I determined to go on in the morning, and see 
exactly what difficulties lay before us, and, if these could be 
surmounted in a reasonable time, to go on as far as we possibly 
could. 

On the morning of the 7th, selecting some of the best men, and 
sending the others down the mountain, we started off again up- 
wards, the climbing being similar to that we experienced yesterday 
afternoon. The night had been bitterly cold, and some of the meii 
complained of fever ; but all were in good spirits, and quite ready 
to go on. About 10 a.m. we were stopped by the first of the 
ravines mentioned above. On looking at this, I saw that it would 
take a long time to cross, and there were ahead of it still two 
others. We now got our first glimpse of a snow- peak, distant 
about two and a half miles, and I judged it would take us still a 
day and a half to reach this the nearest snow. To attempt it, 
therefore, would only end disastrously, unprovided as we were 
with food, and some better clothing for at least two of the men. 
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I therefore decided to return, trusting all the time that at some 
future camp a better opportunity for making an ascent would pre- 
sent itself, and the summit be reached. Across this ravine was a 
i>are, rocky peak, very clearly defined, and known to us as the 
south-west of the Twin Cones. The upper part of this was devoid 
•of vegetation, the steep beds of rock only allowing a few grasses 
and heaths in one or two spots to exist. 

The greatest altitude reached by us, after being worked out and 
all corrections applied, was 10,677 feet above the sea. The alti- 
tude of the snow- peak above this would probably be about 6,000 
feet, making the mountain, say, 16,600 feet high. This, though, is 
•not the highest peak in the Ruanzori cluster. With^the aid of the 
•field-glass, I could make out the form of the mountain-top perfectly. 
The extreme top of the peak is crowned with an irregular mass of 
Jigged and precipitous rock, and has a distinct crater-like form, 
I could see, through a gap in the near side, a corresponding rim or 
edge on the fartlier, of the same formation and altitude. From this 
•crown of rock, the big peak slopes to the eastward at a slope of 
about 25^, until shut out from view by an intervening peak ; but to 
the west the slope is much steeper. Of the snow, the greater mass 
lay on that slope directly nearest us, covering the slope wherever 
its inclination was not too great. (The largest bed of snow would 
•cover a space measuring about 600 by 300 feet, and of such depth 
that in only two spots did the black rock crop out above its sur- 
face. Smaller patches of snow extended well down into the 
ravine.) The height from the lowest snow to the summit of the 
4)eak would be about 1,200 feet or 1,000 feet. To the east-north- 
-east our horizon was bounded by the spur, which, starting directly 
behind our main camp, and mounting abruptly, takes' a curve in a 
•horizontal plane, and centres on to the snow- peak. Again, that 
spur which lay south of us also radiated from the two highest 
peaks. This would seem to be the general form of the mountain ; 
•namely, that the large spurs radiate from the snow-peaks as a cen- 
tre, and spread out to the plains below. This formation on the 
west side of the mountain would cause the streams to start from a 
centre, and flow on, gradually separating from each other, until 
they reach the plains below. There they turn to the west-north- 
west, or trace their courses along the bottom spurs of the range, 
and run into the Semliki River, and on to the Albert Nyanza. Of 
the second snow- peak which we had seen on former occasions, I 
could see nothing, owing to the Twin Cones intervening. This 
peak is merely the termination, I should think, of the snowy range, 
we saw when at Kavalli's, and has a greater elevation, if so, than 
the peak we endeavored to ascend. Many things go to show that 
the existence of these peaks is due to volcanic causes. The great- 
est proof that this is so lies in the numbers of conical peaks clus- 
tering round the central mass and on the western side. These 
minor cones have been formed by the central volcano getting 
blocked in its crater, owing to the pressure of its gases not being 
sufficient to throw out the rock and lava from its interior ; and 
consequently the gases, seeking for weak spots, had burst through 
the earth's crust, and thus been the means of forming these minor 
cones that now exist. Of animal life on the mountain, we saw al- 
most nothing. That game of some sort exists, is plain from the 
number of pitfalls we saw on the road-sides, and from the fact of 
•our finding small nooses in the natives' huts, such as those used for 
taking ground game. We heard the cries of an ape in a ravine, 
and saw several dull grayish-brown birds like stonechats ; but be- 
yond these, nothing. 

We have found blueberries and blackberries at an altitude of 
10,000 feet and over, and I have been able to hand over to the 
Pacha some specimens for his collections, the generic names of 
which he has kindly given me, and which are attached below. 
That I could not manage to reach the snow, and bring back some 
as evidence of our work, I regret very much ; but to have pro- 
ceeded onwards to the mountain under the conditions in which we 
were situated, I felt would be worse than useless, and, though all 
of us were keen and ready to go on, I gave the order to return. I 
then read ofiF the large aneroid, and found the hand stood at 19^- 
«9oo. I set the index-pin directly opposite to the hand, and we 
started down hill. At 3 p.m. on the 7th I reached you, it having 
taken four hours and a Ealf of marching from the Twin Cones. 
The following are the generic names of the plants collected by me. 



Emin Pacha has kindly furnished them. i. Clematis; 2. Viola; 
3. Hibiscus; 4. Impatiens ; 5. Tephrosia ; 6. Elycina ; 7. /?«- 
bus; 8. Begonia; 9. Peucedanum; 10. Gnaphalium; 11. Heli- 
ckrysum; 12. Senecio ; 13. Sonchus ; 14. Vaccinium ; i^. Erica 
arborea; 16. Landolphia ; 17. Heliotropium ; 18. Lantana ; 
19. Mosckosma ; 20. Lissochilus ; 21. Dracoena ; 22. Luzula ; 
23. Carex ; 24. Antkesteria ; 25. Adiantum ; 26. Pellaa ; 27. 
Pteris aquilina ; 28. Asplenium ; 29. Aspidium ; 30. Pofypo^ 
dium ; 31. Lycopodiumj 32. Selaginella ; 33. Marchaniia ; 34. 
Parmelia ; 35. Usnea ; 36. Tree fern ; 37. One fern ; 38. One 
Polypodium, The generic names of the last three are unknown . 
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I CONGRATULATE the Modem Language Association on the 
establishment of a section which is as indispensable to language as 
the character of the Prince of Denmark is to the play of Hamlet. 
Language lives in sound ; and the study of modern languages is 
the study of the spoken tongues. 

I was honored by appointment to the presidency of this section, 
not in virtue of any linguistic attainments, but simply in recogni- 
tion of my long and minute study of practical phonetics. At this 
the first meeting of our Phonetic Section, a few words on that sub- 
ject will not, I trust, be unwelcome. 

We constantly hear of the difficulty in pronouncing a foreign 
language, and especially of the difficulty of our own language to 
foreigners ; but the reason of the difficulty has not been sufficiently 
recognized, namely, that learners have no initiatory phonetic train- 
ing. They try to imitate speech in the mass ; and they fail, be- 
cause, after our earliest years, the faculty of imitation is no longer 
an instinct, as it is in childhood. The child unfailingly adjusts its 
organs of speech to the production of whatever sound it is accus- 
tomed to hear, and no difficulty is experienced in the process. The 
, youth and the man cannot do so, however, because their organs 
are already set for the pronunciation of one class of sounds, and 
they cannot readily alter the adjustment to suit the production of 
other varieties ; that is, they cannot form new sounds in the verbal 
combinations of speech, but (and this is the point I wish to bring 
out) they can, or they can be readily taught to, produce any sound 
by itself. This power is a prerequisite for the certain result of fa- 
cility in combining the new sound with others as fluently as by 
a speaker " to the manner born ; " for what is called combination 
is in reality merely rapid sequence. 

I h^ve known persons who had long been familiar with Welsh 
speakers, utterly unable to pronounce the sound of // in a word, 
but they have been taught in a few seconds to give the element its 
true native effect, by itself, and, after brief exercise, to give it and 
an associated vowel the rapidity of sequence which is called com- 
bination. We all know speakers who cannot pronounce the Eng- 
lish w in we; but we do not any of us know a single such speaker 
who cannot at once be made to pronounce the element by itself, 
and within a few minutes to give it and the succeeding vowel the 
necessary rapidity of sequence to convert w-e into we. On the 
same principle, the German w, which English imitators pronounce 
v^ can be readily acquired as an elementary sound by any person, 
and then syllabically connected with vowels exactly as by native 
speakers. 

The sound of th is another shibboleth to those who do not pos- 
sess It in their vernacular. Habit and association have fixed the 
false method acquired in early undirected attempts, and the wretched 
mispronunciation is continued year after year. Yet this supposed 
difficult sound can be pronounced as an element almost at the first 
effort by any of these speakers, and its combination in syllables be 
afterwards mastered with certainty. 

The only difficult part of English pronunciation is in the applica- 
tion of what is called " accent," which gives a definiteness and 
stress to some one out of any group of syllables, and a feebleness 
and indefiniteness to all the other syllables in the group. Accent 
(or syllabic light and shade) is the most marked characteristic of 
English utterance, and generally the last to be acquired by a for- 
eigner ; yet there is no real difficulty in mastering even this accen- 

> Address by Dr. A. Melville Bell before the Modern Language Association, at tho 
fint session of the Phonetic Section. 
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tual habit» by simply practising syllables in unison with taps of the 
fingers. The broken English of foreigners who have been long 
resident in our midst is due entirely to phonetic neglect, and not to 
any inherent difficulty in the sounds of the language. 

I can foresee that this statement will be called in question, be- 
cause many teachers of languages have to be included among the 
speakers of broken English. Nevertheless, the fact remains, that 
such speakers labor under a disability which might have been pre- 
vented, and which may still be removed, by application of the 
principle that the separate formation of any element, in any given 
way, is feasible by any person, and that elementary combination is 
merely elementary sequence. 

One result of this principle is to show the pre-eminent impor- 
tance of the study of phonetic elements. Another result is to show 
the necessity of some means of indicating these elements independ- 
ently of ordinary letters, because the latter have already, in all 
our minds, fixed associations with certain sounds. We require 
some symbols for pure phonetic qualities, — analogous to the Ara- 
bic ciphers for numbers, the algebraic signs, and the notation for 
music. We want characters which have an absolute value in the 
mouth — in all mouths — to enable us to teach and discuss the 
sounds of our respective languages, and to esfpress our exact mean- 
ing in regard to them. We do not want to apply such signs in- 
stead of letters and in substitution for alphabetic writings but we 
want to use them in interpretation of letters. The attempt to in- 
terpret letters by other letters is never free from ambiguity. 

The symbols which make up what I call " Visible Speech " are 
precisely such as here described. They constitute a universal 
alphabet, because by means of them the sounds of any language 
are expressed with such directiveness that they can be reproduced 
.from the writing by any expert in the system. But the main func- 
tion of the symbols is fulfilled when they have taught the learner 
the phonetic value of ordinary letters. ^Our familiar ABC, the Ger- 
man alphabet, the Greek, the Arabic, and every other system of 
letters, may be preserved unchanged, while the symbols of " Visi- 
ble Speech " are available as a key to them all. 

In one of the early experiments with the system, the professor of 
Oriental languages in the University of Edinburgh dictated some 
peculiar East Indian words which were entirely new to me when I 
wrote them ; and, when they were reproduced by the boys who 
were then the sole interpreters of the system. Professor Reid de- 
clared that he could not get his students to pronounce the same 
words with similar accuracy, after six months' instruction. . 

In this case the young readers heard the words for the first time 
when they themselves pronounced them. The explanation is, that 
the symbolic writing exhibited to their initiated eye the organic 
mechanism of the sounds, and they had only to follow this, and the 
original effect was necessarily reproduced without thought of 
sound on their part, or of any thing but the organic positions. 

Some very interesting and crucial tests were applied by Mr. 
Alexander John Ellis, — the one man in England competent to ap- 
ply such tests, as he was the author of the most exact analysis of 
speech-sounds, and the most complete phonetic alphabet that had 
then been published. I quote Mr. Ellis's own description of the 
experiments : — 

" The mode of procedure was as follows : Mr. Bell sent his sons, 
who were to read the writing, out of the room, — it is interesting 
to know that the one who read all the words in this case had only 
had five weeks' instruction in the use of the alphabet, — and I dic- 
tated slowly and distinctly the words which I wished to be written. 
These consisted of a few words in Latin, pronounced first as at 
Eton, then as in Italy, and then according to some theoretical no- 
tions of how the Latins might have uttered them. Then came 
some English provincialisms and affected pronunciations; the 
words ' how odd ' beuig given in several distinct ways. Suddenly 
German provincialisms were introduced; then discriminations of 
sounds often confused, in Polish, German, Dutch, and Swiss words ; 
French and English words, and German and French words ; some 
Arabic, some Cockney English, with an introduced Arabic guttur- 
al» some mispronounced Spanish, and a variety of shades of vowels 
and diphthongs. The result was perfectly satisfactory ; that is, Mr. 
Bell wrote down my queer and purposely exaggerated pronuncia- 
tions and mispronunciations, and delicate distinctions, in such a 



manner that his son, not having heard them, so uttered them as 
to surprise me by the extremely correct echo of my own voice^ 
Accent, tone, drawl, brevity, indistinctness, were all reproduced 
with surprising accuracy. Being on the watch, I could, as it were,, 
trace the alphabet in the lips of the reader. I think, then, that 
Mr. Bell is justified in the somewhat bold title which he has as- 
sumed for his mode of writing, — * Visible Speech.' " 

Mr. Ellis subsequently had the whole phonetic theory of the sys- 
tem, and the plan of syml>oli2ation, explained to him, when he had 
the magnanimity to write, — 

" Mr. Melville Bell's scheme will, I believe and hope, thoroughly 
supersede one on which I have labored for many years, and ex- 
pended much money." 

I venture to say thit the whole history of authorship does not 
exhibit a course of action more altruistic and honorable than that 
of Alexander John Ellis in his reception of " Visible Speech." 

Mr. Ellis, of course, embodied the classifications of "Visible 
Speech " in his subsequent works. His system of " Glossotype '" 
or " Glossic " was designed for the purpose of enabling all the new 
phonetic distinctions to be represented by Roman letters. This it 
accomplished by inversions and other arrangements of the letters,, 
making up an alphabet, complete but arbitrary, and consequently 
difficult to use without constant reference to tables. " Glosso- 
type " is a translation of ** Visible Speech " into letters that are to- 
be found iA every printing-office. It, of course, entirely lacks the 
grand characteristic of " Visible Speech ; " namely, self-interpreting 
letters, which exhibit in their forms a symbolic record of what the 
mouth must do in order to pronounce their sounds. " Glossotype "* 
may be cprrectly described as " ' Visible Speech ' without its visi- 
bility." 

My speaking to you here in Harvard reminds me that when I 
paid my first visit to America, in 1868, the then president of this 
university. Dr. Thomas Hill, was, I found, much interested in 
" Visible Speech," and in phonetics generally. I had the honor of 
meeting in Dr. Hill's drawing-room a gathering of professors and 
others, whom he had invited to receive some demonstrations of the 
system. To my surprise. Dr. Hill showed himself almost as wel) 
acquainted with my system as I was myself. I wrote on the 
blackboard for his interpretation, and he wrote for mine. Yet he 
had had no oral instruction in the method, but had studied it en- 
tirely from the written description. 

I mention these facts simply to encourage those of you who may 
not have already entered on the study, to make practical investiga- 
tion for yourselves. In this way you will, at all events, acquire a 
knowledge of the varieties of linguistic sound, and also see the or- 
ganic formation of familiar elements, which you may possibly have 
been forming all your lives without knowing how you formed 
them ; and the power of analyzing familiar sounds will ultimately 
become a guide to the formation of new and unfamiliar sounds. 

We live in a busy world, and cannot afford to spend much time^ 
even in the most interesting studies, unless they involve also our 
material interests. I may therefore point out, that a knowledge of 
the whole round of speech-actions can be acquired, under proper 
oral instruction, in a period so brief that the busiest student need 
not be deterred from undertaking the work. The study is in itself 
most interesting, and it is, besides, of important material benefit to 
those who master it. In primary schools, in schools for the deaf» 
and in all the fields of teaching, there is an increasing demand for 
skilled phoneticians ; and to you, members of the Modern Lan- 
guage Association, this demand naturally looks for supply. 

I am most desirous, before I leave the world, to see the subject 
of phonetics added to the curriculum in universities and normal 
schools. I may add, that, in furtherance of this object, I have pre- 
sented, through the Bureau of Education, and with the kind co- 
operation of the commissioner of education, a copy of my recent 
work on " Vocal Physiology and Visible Speech." to every univer- 
sity and normal school in the United States^ The same presenta- 
tion has also been extended to the universities and normal schools 
in Great Britain and the British Colonies. The opening of this 
Phonetic Section of the Modem Language Association may be 
taken as an indication of the growing interest in the subject, and 
an omen of its future prominence among educational studies. 
You will, of course, have many aspects of phonetics presented to 
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you in the contributions you will receive from year to year, — such 
as historical phonetics, or the order of past changes in pronuncia- 
tion ; national phonetics, or the tendencies of individual languages; 
formal phonetics, or the operation of definite laws ; assimilative 
phonetics, or the influence of sound upon sound ; and doubtless 
•other varieties, — but all these should pre- imply a fundamental 
power in practical phonetics. Theorizing on sounds which you 
•cannot illustrate is profitless. 

Sounds have been described as long, short, acute, grave, flat, 
-sharp ; heavy, light, dull, obscure, hard, soft ; harsh, smooth, open, 
shut, thick, thin ; narrow, broad, fat, liquid, etc. ; and organically as 
labial, lingual, palatal, guttural, nasal, dental, head sounds, throat 
sounds, chest sounds, even ventral sounds. The whole nomen- 
clature has been indefinite and unscientific. Such names must be 
<liscarded for a terminology that shall express something which is 
uniformly intelligible to all who use it. 

For example: certain mouth-actions are produced with, and 
certain others without, accompanying voice : these are clearly dis- 
tinguished as ** vocal " and " non-vocal." Certain actions are per- 
formed by the back of the tongue, others by the top of the tongue, 
•others by the front of the tongue, others by the point of the tongue, 
•others by the lips ; and the resulting elements are unambiguously 
flamed " back," " top," " front," " point," "lip." Some sounds are 
formed with the tongue in close approximation to the roof of the 
mouth, others with the tongue removed from it as far as possible, 
and others in an intermediate position : these varieties are clearly 
^distinguished as " high," " low," " mid." Some sounds are formed 
with constriction of the organic aperture, and others with com- 
|>arative looseness and expansion ; and these are distinguished by 
the term " wide " applied to the latter class. Some sounds issue 
through a channel over the centre of the organ concerned, others 
through apertures formed at the sides, and some with the mouth- 
passage entirely closed : the last are descriptively named " shut ; " 
and the side-aperture sounds, " divided." Some sounds are formed 
with the co-operation of two parts of the mouth, and these are 
•called " mixed ; " and some are emitted wholly or partly through 
the nose. The former are called " nasal ; " the latter, " nasalized." 
:Such definite nomenclatures as these are easily learned, readily 
•remembered, and unambiguously understood. 

One practical application of phonetics will probably come occa- 
'Sionally under the consideration of this section ; namely, the re- 
moval of anomalies and irregularities in spelling. This association 
»may well become the national authority and umpire in questions of 
what is called " spelling- reform." The established writing of our 
words is only partially phonetic ; and the first point to be de- 
termined is. Can it be made wholly so ? The answer is both yes 
and no, — no, if the condition be made to admit no new letters, 
and to maintain the present aspect of words ; yes, if new letters be 
allowed, and the aspect of words be free to change, without regard 
to present usage. Written words become pictorial to the eye, and 
any change of the literal picture destroys for a time the identity of 
the word. Thus words are both combinations of sounds and com- 
■binations of letters. The sound is the original, the real word : the 
letters form a conventional pictorial word. Are we to retain both 
in mutual independence, with all the inconvenience which the pres- 
•ent arrangement entails, or are we to alter the conventional so as 
to represent the real ? If we agree to disturb the old word-pic- 
ture, let us make the new one perfectly accord with the word- 
sound ; but that would be to give up historical spelling altogether. 
If we decide to retain historical spelling, we should then agree on 
-some initiatory scheme, by which the difficulty of learning to read 
may be importantly lessened, for the benefit of children and of the 
aiations which are acquiring the English tongue. 

In an extended English alphabet recently published under the 
title of " World-English," a method is shown by which the writing 
•of the language is rendered perfectly phonetic, while the aspect of 
words is changed in the least possible degree consistent with that 
•result. The alphabet is designed only for initiatory use, and to 
facilitate the learning to read from common letters and common 
spelling. Some critics have failed to see this limitation of the 
scheme, and have looked on the proposition as a new attempt at 
spelling-reform ; but, on the contrary, the reason for producing 
"' World English " was to demonstrate, that, so far as learners of 



the language are concerned, present orthography may remain al- 
together untouched ; and that the literature of England and America 
need not be rendered foreign to the eye by any change in spelling. 

Why cannot our legislatures rise to the importance of regulating 
school and official practice in the representation of our speech ? 
Private efforts have cleared the way, and shown, in a variety of 
modes, what may be done. Official action now would be com- 
paratively easy. 

In the mean time, might not this association with advantage 
formulate some conclusions on the subject ? Suppose the follow- 
ing questions to be discussed, and the answers promulgated for 
general information : — 

1. Should our spelling be altered for the sake of facilitating the 
work of learning to read ? 

2. Can that object be attained without such alteration ? 

3. Can our spelling be partially phoneticized, by dropping silent 
letters and otherwise, without destroying the identity of words to 
the eye ? 

4. Can a purely phonetic method, in place of ordinary spelling, 
be made acceptable to the educated public ? 

5. Should we not recognize two independent forms of our written 
words, — one in common spelling, for use in literature ; the other 
in phonetic spelling, for use in primary schools, and wherever else 
may be desired ? 

Definite answers to these or such questions would tend to con- 
centrate effort in the approved direction, and to suspend futile 
effort in other directions. 

The varieties of sound heard in dialectic and district pronuncia- 
tion prove that the necessities of intercourse do not depend on nice 
phonetic distinctions. In fact, one who is familiar with the words 
of a language can understand speech when only one unchanging 
vowel-sound is used ; or writing, when a mere hyphen is substi- 
tuted for all vowel-letters. One system of shorthand is based on 
this principle. The consonants are written small when no vowel- 
sound follows them ; and in this way the relative size of these 
characters informs the eye where vowels do and do not occur; 
with the result, that, except in monosyllables, the writing is suffi- 
ciently free from ambiguity for practical stenography. 

Extended intercourse is assimilating the pronunciation of dis- 
tricts which differed widely in their utterance before the days of 
steamboats and railways. The dialect of my native place is no 
longer what it was in my remembrance. The provinces of a na- 
tion, and the nations of the world, are rising gradually to one 
phonetic standard. But variety comes with refinement ; shades of 
sound become associated with shades of meaning ; and the ear it- 
self becomes more appreciative of slight differences. 

Early English pronunciation was very unlike what we hear now, 
chiefly because it lacked many shades of sound which we dis- 
tinguish. The letter r had always its consonant sound, which is 
now heard only before a vowel. A was alway ah ; at, ah-i ; aw, 
ah'W, W was always pronounced after a vowel, as ew, eh^w ; 
ow, oh'W, U, as in but and us, was always pronounced oo ; and 
our silent letters gh and /, as in might and would, were always 
sounded. I can fortunately illustrate the effect of the English of 
Shakspeare's time by repeating a short speech, the pronunciation 
of every word in which has been ingeniously recovered by Mr. 
Ellis. This is Portia's speech on mercy, from the " Merchant of 
Venice," as prouounced on the Shakspearian stage [" The quality 
of mercy," etc.]. My object in this brief address has been simply 
to incite you to give increased attention to practical phonetics. 
Mastery of the mouth will give an advantage in all the other de- 
partments, and also in the teaching of modern languages. With- 
out entering further into detMl, which would make this a lesson 
instead of an address, I shall conclude by hoping that the delibera- 
tions of this Phonetic Section may advance the study of the art 
and science of speech, enhance both professional and popular in- 
terest in the subject, and be a continuous credit to the Modem 
Language Association. 



The Russian Government has in contemplation a project for 
connecting, by a system of canals, the White Sea with Lake Onega 
and with the- principal navigable rivers of Russia. The canals are 
to be of sufficient depth to admit vessels drawing ten feet of water. 
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HEALTH MATTERS. 
The Difficulties of the Medical Profession. 

" An Old Doctor " deplores the visible decadence of the profes- 
sion in a long letter of lamentatioii in The Lancet, Among other 
things, he says, — 

" In these advertising days, in medicine, as in every thing else, 
people who know little or nothing of a subject, who presume igno- 
rantly to address the public in the daily and weekly press, attract 
more notice than those who have devoted their lives to their par- 
ticular work. It is a misfortune that in this country (i.e., England) 
a very large amount of medical practice (and that the most easy 
and profitable) is lost to the profession by the fact that almost all 
chemists prescribe largely. This is a great and crying evil. The 
practice is, instead of diminishing, largely increasing. This should 
be stopped. The chemist nearly always prescribes, but generally 
says, to cover himself, ' If worse, take patient to a medical man.' 
And so the medical man reaps all the hard work (often without 
being paid), and the chemist most of the profits. Then, again, 
hospitals, both special and general, take away largely from the 
proper, legal, and rightful profits of the profession. The public 
have a notion that they get advice and medicine of the highest 
character from the hospitals for nothing, but, if they pay for it to 
the general practitioner, they get a second-rate article. This is a 
bad system. Why not set up legal dispensaries for free legal ad- 
vice, free places to get married in, free clothing establishments, 
free meat-stores, etc., all paid for by subscriptions or rates ? 

"The fact is, the medical profession is gradually and surely 
committing suicide, and its career on the downward path should 
be promptly arrested. If we were true to ourselves (which we are 
not, and never have been), the present increase in the profession 
would be insufficient to supply the needs of the public. But, if 
we go on working on the ' sweating system,' (for who sweats 
more, mentally and physically, than the hard-worked medical prac- 
titioner, night and day doing his best to preserve the health and 
life of the people ? ) often indeed without reward, then we shall be 
fools indeed. This idea, that medical services can be had for 
nothing, and so ought to be paid for at that price, is spreading. 
We are doing away with all professional reserve. We make every 
thing plain, and it is valued accordingly. The more a profession 
is lowered in the eyes of the public, the less respect it receives." 

The Bacillus of Warts. — Dr. Kuhnemann has found, says 
The Medical Record, in sections of warts {j/erruca vulgaris) a 
^ bacillus which is always present in the prickle layer. It has dis- 
* tinctive qualities as regards its capacity for color, and is found 
both between and in the cells. Its form is that of exceedingly 
delicate, slender rods, the thickness bearing the proportion to the 
length of one to six. It is seldom found in the skin surrounding 
the warts, and is found most plentifully when the wart is recent. 

Memory following Cranial Injury. — The following case 
is reported by the patient, a distinguished member of the legal 
profession. The loss of memory has been permanent for certain 
subjects extending over a certain area of time preceding the acci- 
dent. In all other respects, says The Medical Analeciic, the 
mental faculties are of a very high order. " When twelve years 
and ten months old, I fell over a cliff at Howth, County Dublin. 
The cause of my accident was a kind of landslip, and I fell and 
rolled about thirty feet, when I caught a bush, which gave way 
with me, and I fell about thirty feet more on to rocks. I was 
picked up quite insensible. My jaw was broken in four places, 
but no other bones. I am told, however, that my appearance was 
like that of some one who had been beaten into a jelly from head 
to foot. I have no recollection of the accident beyond holding on 
to the bush or bramble which gave way with me. Nor do I re- 
member being picked up, nor any thing which subsequently oc- 
curred, until about ten days after the accident, when I seemed 
to awake out of a long sleep, in great pain, and seeing Surgeon 
Butcher standing over me and setting my jaw, or doing something 
to it which caused me great pain. I was more or less incapable of 
doing any thing for seven or eight months, owing to the shock to my 
system. My father had died about seven months before the acci- 
dent ; and I am told that I used constantly to be with him. and 
that he was very fond of me, but I have not the smallest recollec- 



tion of him, or what he was like, nor can I remember a single inci- 
dent of my life before the accident ; and, in fact, up to the time it 
occurred, every thing is a complete blank in my memory, both as 
regards individuals and events. I am told that I was practically 
insensible for about a week after the accident occurred." 

Influenza. — We are now passing through one of the periodic 
visitations of this annoying disease. For the last four centuries 
these attacks have come at varying intervals, those most pro- 
nounced being at intervals of forty or fifty years, although others 
have occurred at shorter intervals. These last, however, have- 
been confined to smaller areas, where for some reason the condi- 
tions were favorable to the spread of the disease. A peculiarity of 
the great attacks has been their universality, spreading as they 
have from the equator to the poles. We are now inclined to con- 
nect some micro-organism with each disordered state of the human 
system. So it may be that this enemy of human comfort has his 
periods of activity, just as the seventeen-year locust has his. In- 
fluenza comes suddenly, and goes as quickly. The cause, whatever 
it may be, descends on a community with the result that the least 
robust, of whatever age, are affiicted most. The outbreak of epi- 
zootic among horses in F870 has been connected by some with the 
influenza in man. 



NOTES AND NEWS. 



The government of Chili has had a committee of engineers 
examining the water-works of the principal European cities, with a 
view to establishing similar works, on a large scalfc, in some of the 
Chilian cities. 

— Professor R. H. Thurston has received the university decora- 
tion, " Officier de F Instruction Publique de France'* 

— The canal to connect the North Sea, at the mouth of the Elbe, 
with the Gulf of Kiel on the Baltic, which was begun two or three 
years ago, is making fair progress. It will be 61 miles long, 85 
feet broad at the bottom, and nearly 200 at the water-level, and of 
sufficient depth to take the largest German war-vessels. It will 
have only two locks, one at each end. 

— The sixth annual meeting of the American Historical Asso- 
ciation was begun in Washington, Dec. 28. Among those present 
were President Charles K. Adams of Cornell University ; the Hon. 
John Jay of New York ; John F. King, president of the New York 
Historical Society ; Dr. Justin Winsor of Cambridge, Mass.; Mrs. 
Martha J. Lamb, editor of \^^ Magazine of American History ; 
Gen. James Grant Wilson of New York ; Horatio King, Washing- 
ton ; Gen. George W. Cullom, William F. Poole, Chicago ; Senator 
Hoar, President Gallaudet, of Washington ;. Judge Chamberlin of 
Boston; and Gen. Charles Darling of Utica, N.Y. Professor 
George L. Burr of Cornell University delivered an address on the 
literature of witchcraft. Ex-President Andrew D. White of Cornell 
followed in a paper entitled " A Catechism of Revolutionary Re- 
action." It calls attention to the fact, that, while there are so many 
histories of the French Revolution, there is as yet no history of the 
re-actions which have followed it. The next paper was on the 
" French Revolution in San Domingo," by Herbert Elmer Mills» 
instructor in history, Cornell University. Clarence Winthrop Bowen, 
Ph.D., read a paper entitled "A Newly Discovered Manuscript: 
Reminiscences of the American War of Independence, by Ludwig» 
Baron von Closen, Aide to Count de Rochambeau." This con- 
tained a description of the movements of the allied armies in the 
neighborhood of Manhattan Island in the summer of 1 781, of the 
meeting of Washington and Rochambeau, and of the scenes fol- 
lowing Cornwallis's surrender. The writer gives many interesting 
personal reminiscences of the Washington family and of early Amer- 
ican society. The subject of President Charles K. Adams's inaugu- 
ral address was " The Recent Advancement of Historical Studies 
in the Colleges and Universities of America and Europe." Mr. 
Talcott Williams of Philadelphia read an interesting paper on 
" Historical Survivals in Morocco." The full programme has al- 
ready been published. 

— A careful computation of the speed of a routing- machine 
cutter, made recently in Chicago by mechanical experts, showed it 
to be making 23,466 revolutions per minute. This was the regular 
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working speed, but the machine is sometimes speeded up to 28,000 
revolutions per minute. The magnolia anti-friction metal, men- 
tioned recently in these columns, is used for bearings, which per- 
mits this high speed to be maintained for ten hours a day without 
heating the journals. 

— In a recent pamphlet on petroleum-fields, Mr. Charles Mar- 
vin states that the oil- fields of Canada cover upward of a hundred 
thousand square miles. There are also extensive oil-fields, com- 
paratively undeveloped, in South Africa, New Zealand, South 
Australia, and Burmah. As the South African oil-fields underlie 
the diamond and gold mining districts, it would seem to be assured 
of a speedy development, fuel costing nearly a hundred dollars a 
ton there. 

— Mr. Loubat, a member of the New York Historical Society, 
as we have already noted, has given to the Academie des Inscrip- 
tions et Belles-Lettres of Paris, a fund with an annual income of 
1,000 francs for the giving of a prize of 3.000 francs every third 
year. This prize is to be given to the best printed work on history, 
geography, archaeology, ethnography, linguistics, or numismatics 
of North America. The academy fixes 1776 as the latest date to 
which the works are to apply. The prize will be awarded in 1892, 
and any work will be open to the prize if published after July i, 
1889, whether in Latin, French, English, Spanish, or Italian; 

— In the manufacture of one or two proprietary articles, Mr. 
James Gresham of Brooklyn has found it necessary, according to 
the Oil, Paint, and Drug Reporter, to use beeswax, from which 
he extracts the saccharine and gelatine matters, leaving a fine 
powder containing all of the other principles of beeswax. This 
latter substance has always been considered a waste product until 
lately, when experiments demonstrated its value for polishing fine 
surfaces, such as furniture, silver, glass, etc. The discovery is 
considered important, and will no doubt be turned to industrial ac- 
count instead of the by-product being destroyed, as formerly. 

— The Maryland Historical Society has published in a handsome 
volume the first instalment of the "Calvert Papers," recovered 
after years of fruitless search, and acquired by the society some- 
what more than a year ago. These papers consist of about one 
thousand documents relating to the Calvert family and to the prov- 
ince of Maryland ; and they extend chronologically from the 
reign of Elizabeth to about ten years before the American Revolu- 
tion. A large number are of great historical importance and in- 
terest. This volume, besides a selection from these documents, 
gives an account of their recovery and presentation to the society, 
and a complete calendar, carefully prepared by Mr. J. W. M, Lee, 
of all the papers recovered. A handsome blazon, in colors, of the 
arms of Cecilius Calvert, as given in Gwillim, forms the frontis- 
piece: 

— At a largely attended meeting in Edinburgh on Tuesday, Dec. 
3, it was resolved, we learn from Nature, that Mr. George Reid, 
R.S.A., should be commissioned to paint a portrait of Professor P. 
G. Tait, to \^ placed permanently in the rooms of the Royal So- 
ciety of Edinburgh. A committee was appointed to carry out the 
resolution, including, among others, Mr. John Murray ("Challen- 
ger" expedition), convener; Mr. Gillies Smith, honorary treasurer ; 
Lord President Inglis ; Lord Kingsburgh ; Lord Maclaren ; Sir 
William Thomson ; Sir Arthur Mitchell ; Professor Robertson 
Smith ; Professor Chiene ; Dr. Alexander Buchan ; Mr. Robert 
Cox ; and Mr. William Peddie. Tt was proposed that an etched 
engraving of the portrait be prepared for distribution among the 
subscribers, the plate to be destroyed after the required number of 
copies have been thrown off. It was further resolved that all the 
fellows of the Royal Society of Edinburgh, the professor's old pu- 
pils, and others, be afforded an opportunity of taking part in this 
public recognition of Professor Tait's eminent services to. science. 

— Italy, France, and the United States of America w^e repre- 
sented in the elections to foreign membership of the Royal Society 
of London on Thursday, Dec. 5, according to Nature, Profes- 
sor Stanislao Cannizzaro of Rome was elected on the ground of 
his researches on molecular and atomic weights ; Professor Chau- 
veau of Paris, for his researches on the mechanism of the circula- 
tion, animal heat, nutrition, and the pathology of infectious diseases ; 



and Professor Rowland of Baltimore, for his determination in abso- 
lute measure of the magnetic susceptibilities of iron, nickel, and 
cobalt, for his accurate measurements of fundamental physical con- 
stants, for the experimental proof of the electro-magnetic effect of 
electric convection, for the theory and construction of curved dif- 
fraction-gratings of very great dispersive power, and for the effec- 
tual aid which he has given to the progress of physics in America 
and other countries. 

— French colonization and development companies are making 
encouraging progress in creating new oases in the Algerian part of 
the Desert of Sahara. One company have sunk nine artesian wells, 
reaching water-bearing strata at a depth of 230 feet, giving a steady 
flow of about five thousand gallons per minute. The water is 
brackish, and unfit for drinking, but it answers very well for irriga- 
tion. This company have about fifty thousand palm-trees under 
cultivation, the date-palm being the principal variety. Henna and 
madder are also cultivated profitably, and experiments are in 
progress with cotton, flax, tobacco, grape-vines, wheat, and barley. 
Rye-grass and lucern grow abundantly, the latter especially flour- 
ishing in the palm-tree plantations. This company began opera- 
tions in 1882, and they now have upwards of nine hundred acres 
of productive land reclaimed from the desert, watered by twenty- 
five miles of irrigating canals. These are very interesting experi- 
ments, and it is to be hoped they will be commercially successful, 
if not extremely profitable. 

— The committee on building fund of the Natural Science As- 
sociation of Staten Island, appointed to consider the possibility of 
obtaining ai fund for a meeting hall, museum, and library, state 
that they have succeeded, by informal personal solicitation, in ob- 
taining a pledged subscription for that purpose of $100 from each 
of the following gentlemen : Capt. A. L. King, Eberhard Faber, 
L. F. Whitin, Dr. N, L. Britton, Aaron Vanderbilt, Henry R, 
Kunhardt, L. P. Gratacap, Arthur Hoi lick, and K. B. Newell. The 
following active members have agreed to become life members (by 
the payment of $50 each) in order to assist the fund : Dr. Fred- 
erick Hollick, Dr. William C. Walser, W. B, Kunhardt. From the 
above it will be seen that more than $1,000 is definitely pledged at 
the present time. It was thought best to secure some such 
amount, as a guaranty of earnestness and good faith, before mak- 
ing a general appeal to the public. The gratifying success has 
determined the committee to push on with the work, and to 
publish and distribute a general appeal to the public at an early 
date, probably during the first part of next month. The sum esti- 
mated as necessary to be raised is $7,000. 

— A street-railway about a mile and a half in length, on an en- 
tirely new principle, is being constructed in Washington, D.C., by 
the Judson Pneumatic Railway Company of this city. In this sys- 
tem, power is to be transmitted by compressed air from a central* 
station to a series of motors placed beneath the track at intervals 
of about fifteen hundred feet. In a conduit between the rails, 
similar in construction to a cable-railway conduit, revolves a 
smooth cylinder, or series of cylinders coupled together at the ends 
about six inches in diameter. These cylinders are to be kept in 
continuous rotation by the compressed-air motors. An adjustable 
blade or arm projecting from the bottom of the car, and passing 
through the narrow slot into the conduit, carries at its end a group 
of friction- wheels, which may be pressed down forcibly upon the 
upper quarter of the revolving cylinder. The plane of revolution 
of these friction-wheels may be changed by an ingenious device 
controlled by a lever, to be operated by the driver of the car. 
While the friction-wheels revolve in the same plane as the cylinder, 
the frame supporting them is at rest, but the moment the axes of 
the wheels are thrown out of line with that of the cylinder, by a 
movement of the lever, the frame is driven along the cylinder by 
the diagonal travel of the wheels, which is similar to that of the 
travelling ink-distributer on some of the old-fashioned printing- 
presses. The speed of the car is regulated by the angle of inclina- 
tion of the friction- wheel axles, the cylinder revolving continuously 
iti one direction at a uniform speed. The feasibility of this system, 
which at first glance would seem doubtful, has been demonstrated 
to the satisfaction of those interested by the successful working of 
a full-size model on a two-hundred- foot track in this city. 
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AMERICAN GEOLOGICAL SOCIETY. 

The annual meeting of this society began Dec. 26, in the new 
building of the American Museum of Natural History in this city. 
The result of the election of officers was announced as follows : 
president, James D. Dana ; vice-presidents, John S. Newberry 
and Alexander Winchell; secretary, John J. Stevenson; treasurer, 
Henry S. Williams ; executive council, J. W. Powell, George W. 
Dawson, and Charles H. Hitchcock. 

Fifteen new fellows of the society were announced as having 
been elected, and they are as follows : Frank Dawson Adams, 
lecturer at McGill College, Montreal; Albert Smith Bickmore, 
American Museum of Natural History; Aaron Hodgman Cole, 
Hamilton lecturer on natural history at Madison University; 
Thomas Sterry Hunt of New York City ; R. D. Lacoe of ^ittston, 
Penn. ; Alfred Church Lane, Houghton, Mich., assistant on Geologi- 
cal Survey of Michigan ; Alexander Richard Cecil Selwyn, Ottawa, 
Canada, director of the Geological and Natural History Survey of 
Canada ; Bailey Willis, Washington, D.C., United States Geologi- 
•cal Survey ; J. E. Wolff, Cambridge, Mass., instructor of petrog- 
raphy at Harvard ; Lorenzo G. Yates, Santa Barbara, Cal. ; Vic- 
tor C. Alderson, Englewood, 111., teacher of geology ; Henry M. 
Ami, Ottawa, Canada, Geological Survey of Canada ; Ezra Brain- 
erd, Middlebury, Vt., president of Middlebury College; Daniel 
Webster Landon, jun., Cincinnati, O., geologist of the Chesapeake 
and Ohio Railway ; George Clinton Swallow, Helena, Mont., in- 
spector of mines of Montana. 



T. C. Chamberlin of Madison, Wis., read a paper upon " Some 
Additional Evidences bearing on the Interval between the Lead- 
ing Glacial Epochs." and W. J. McGee of the United States Geo- 
logical Survey replied briefly. Professor N. S. 'Shaler of Harvard 
spoke on " The Tertiary Deposits of Eastern Massachusetts." In 
his paper, Mr. Shaler endeavored to show that in that district there 
had been, since the miocene age, a large amount of true mountain- 
building action at Gay Head, on Martha's Vineyard. The evi- 
dence of this had been distinguishable fbr a long time ; but about a 
year ago it was uncovered, so that it could be better seen than at any 
previous time, by a most violent rain-storm somewhat in the nature 
of a cloud-burst. In two hours' time, five and one half inches of 
water had fallen, and the cliffs at Gay Head had been washed so 
much that opportunities for investigation were better than ever be- 
fore. A remarkable instance of dislocations had been exposed, 
and the formation of the cliffs made plainly visible. The evidences 
of mountain building were plain, and it was of a comparatively 
late period. The same thing could be seen on Block Island. Its 
limit to the north was sharply defined, for the greensands of 
Marshfield, Mass., had been examined by Mr. Shaler, and they 
were perfectly horizontal, and not disturbed. To the south and 
west investigations had not been pushed: so the extent of the 
mountain-building in that direction was unknown. Mr. Shaler 
said further that the evidences of glacial action were plain, and 
that it must have taken place after the upheaval or mountain -build- 
ing age. 

The second day's session was opened with an address by the 
present president. Professor James Hall, geologist of the State of 
New York. Professor Hall's address was a sketch of the earlier 
geologists, and was directed chiefly to the younger members of 
the society present. He paid tributes, among others, to Agassiz, 
Sir Charles Lyell, Professor Logan, the royal geologist of Canada, 
and William Smith, and closed with a reference to his colleague, 
Professor Dana. 

Professor Edward Orton, State geologist of Ohio, considered the 
"Origin of the Rock-Pressure of Natural Gas in the Trenton 
Limestone of Ohio and Indiana." The gas is the product of ages, 
which has been accumulated in the porous limestone of Ohio and 
Indiana. It has been produced so slowly that when once ex- 
hausted it will take many thousands of years for it to again accu- 
mulate in sufficient quantities to be used, even if the elements 
necessary for its production were present, which he thought was 
not at all probable. The pressure which forces the gas out with 
such tremendous power that it sometimes reaches ijooo pounds 
pressure per square inch is not due to the pressure of the gas it- 
self, but to the hydrostatic pressure brought to bear by the col- 
umn of salt water that enters the porous stratum of rock contain- 
ing the gas, at the sea-level, and which by its weight tends to force 
the gas out. To the explanation and elucidation of this phenome- 
non. Professor Orton's paper was more especially devoted. The 
men who are engaged >n the practical development of gas and oil 
Adds, said he, made great account of rock-pressure. It is the flrst 
fact they inquire after in a new gas-field. They appreciate its im- 
portance, knowing that the distance of the markets they care to 
reach, and the size of the pipes they can employ, are entirely de- 
pendent upon this element. After discussing the theories of its 
origin, he expressed the opinion that the gas-supply could not be 
of very long duration. This fact he regarded as of the greater im- 
portance on account of the vast extent to which natural gas had 
become a factor in Western manufacture and development. He 
said that 400,000 people in north-western Ohio and central Indiana 
alone depended upon it for fuel and illumination, and that a large 
proportion of their manufactures depended upon it. The supplies 
were being wasted in a vandal fashion, and he thought that nine 
years at most would marR its duration in this region. Artificial 
gas he believed preferable. 

The next paper was by Professor William B. Clark of Johns 
Hopkins University, his subject being " The Tertiary Deposits of 
the Cape Fear River Region." 

Professor Andrew C. Lawson of Ottawa, Canada, next read a 
paper entitled " Note on the Pre- Palaeozoic Surface of the Archaean 
Terranes of Canada." Professor William M. Davis of Cambridge, 
Mass., presented the fourth paper, on " The Structure and Origin 
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of Glacial Sand Plains." " Glacial Features of Parts of the Yukon 
and Mackenzie Basins "''was the title of the paper submitted by 
Professor R. G. McConnell of Ottawa, Canada. Professor J. B. 
Tyrrell of Ottawa, Canada, read a paper on the " Post-Tertiary 
Deposits of Manitoba and the Adjoining Territories of Canada." 
Professor G. Frederick White of Oberlin College. Ohio, fallowed 
with a paper on " Terminal Moraine in Ontario ; " Professor W. J. 
McGee of Washington, one on the " Southern Extension of the 
Appomattox Formation ; " and Professor Charles D. Walcott of 
Washington defined the value of the term " Hudson River Group " 
in geologic nomenclature. 

At the concluding sessions on Dec. 28 the number of speakers 
was so large that a general curtailment was necessary, and papers 
were withdrawn by the following members: Joseph P. Iddings and 
George H. Eldridge, Washington, D.C. ; C. R. Van Hise, Madi- 
son, Wis. ; Frank L. Nason, New Brunswick, N.J. ; W. O. Crosby ; 
Professor J. E. Wolff of Harvard University; Professor J. F. 
Kemp, Cornell University ; F. J. H. Merrill, New York ; H. M. 
Crump, Persifor Frazer, E. D. Cope, Philadelphia ; and Peter Mc- 
Kellar, Ontario. 

The paper which provoked the most discussion was read by Pro- 
fessor Alexander Winchell of Michigan University, Ann Arbor, the 
title of which was " Some Results of Archaean Studies." Tho^e 
who took part in the discussion were Professor C. H. Hitchcock of 
Dartmouth, Professor Emerson of Amherst, Professor A. C. Law- 
son of Ottawa, Canada, and Professor C. R. Van Hise of Madison, 
Wis. 

The first paper of the day was read by Professor H. S. Williams 
of Cornell, who set forth a new method of illustrating the relation 
of the history of different regions by graphic representation of the 
oscillation of sediments, and urged the study of fauna to bring out 
the relation of local fauna to their ancestors. 

Professor .G. H. Williams of Johns Hopkins University exhibited 
and described some specimens highly metamorphosed, but still 
containing fossils, collected in Norway. C. D. White of Washing- 
ton claims to have found fossils showing rock on ^artha*s Vine- 
yard to be middle cretaceous in place of middle tertiary, as sup- 
posed. J. S. Diller of Washington projected upon the screen pho- 
tographs of dikes in California. In some cases the dikes were five 
feet wide and twenty feet high. Professor A. S. Richmond then 
projected some Alaskan Views, and a diagram of the buildings that 
would be erected on the museum ground for the world's fair of 
1892. 

Professor C. H. Hitchcock of Dartmouth read an interesting pa- 
per on " Granitoid Oval Areas in the Laurentian," and Professor 
B. K. Emerson of Amherst spoke on " Porphyritic Granite." 
Professor A. C. Lawson of Ottawa read a paper on the " Archasan 
of Central Canada." Then followed papers by Professor Warren 
Upham, President James Hall, and F. J. H. Merrill. 

The next meeting of the society will be in Indianapolis, Ind., 
August, 1890. 

BOOK-REVIEWS. 

Scientific Papers of Asa Gray, Selected by Charles Sprague 
Sargent. 3 vols. Boston and New York, Houghton, Mifflin, 
& Co. 8**. $3 per vol. 

The general public will, we are sure, be much surprised to learn 
that Professor Gray was so voluminous a writer as these volumes 
show him to be. Indeed, Mr. Sargent, in his introduction, states 
that his contributions to science were so numerous and varied as to 
astonish those of his associates who were most familiar with his 
intellectual activity, his various attainments, and that surprising 
industry which neither assured position, the wearifiess of advancing 
years, nor the hopelessness of the task he had imposed upon him- 
self, ever diminished. His first scientific paper was published in 
1834, and his last was written in 1887, but a few weeks before his 
death. During this half-century it may truly be said that his pen 
was never idle. In the selection of Professor Gray's writings for 
republication, Mr. Sargent omits those contributions which are de- 
voted to descriptive botany, and many of which form the best text- 
books in the English language ; nor does he attempt to reproduce 
the philosophical essays which grew out of the discussion of the 



Darwinian theory. Reviews, biographical notices, and a few es- 
says upon subjects of general interest to botanists, all of which 
have long been out of print, form the greater part of the volumes 
before us. It was doubtless a most difRcut tafik to select from so 
much material that which was most desirable to publish. More 
than eleven hundred bibliographical notices and reviews, all of them 
from the hand of such a critic as Asa Gray, must indeed have been 
an embarras de richesses. Mr. Sargent's plan has been to present in 
his selection, as far as possible, a history of the growth of botanical 
science during a period which has been marked by the gradual 
change of ideas among naturalists upon the origin and fixity of the 
species which has broadened the field of all biological investiga- 
tion, by the establishment and systematic arrangement of vast her- 
baria gathered from all parts of the world, by the introduction of 
improved and more philosophical methods of investigation in the 
laboratory, and by the growth of popular appreciation for the value 
of scientific training. The task which Mr. Sargent set out for him- 
self was a most arduous one ; but so well has he performed it, that 
the whole scientific world has been made his debtor. The future 
reputation of Asa Gray will be enhanced by the presentation of his 
writings ; and the editor of them will always have the satisfaction 
of knowing that he has in no inconsiderable degree assisted in pre- 
serving the lustre of the name of Asa Gray. 



AMONG THE PUBLISHERS. 

On Saturday, Feb. i, 1890, the Illustrated American Publish- 
ing Company (New York) will issue the first number of a weekly 
news magazine, which, it is claimed, will " rival the most artistic pe- 
riodicals of England, France, and Germany, and surpass those 
produced in this country." The illustrations will be the picturesque 
chronicling of contemporaneous history. A colored supplement 
will be the most conspicuous feature of every number. It will be 
a facsimile, in color, of the masterpiece of some celebrated painter, 
in the preparation of which the discoveries in the art of reproduc- 
tion will be employed. The Illustrated American is designed for 
the home. It will be unsectarian, and free from political discussions 
and heavy debates. The serial novel and short stories will be 
illustrated, and other matter will be selected to afford amusement, 
entertainment, and valuable information. 

— St, Nicholas for January is a second Christmas number. 
Walter Camp's foot-ball paper deals with the great games at the 
Polo Grounds, and is re-enforced by a study of " The Drop -Kick," 
contributed by Yale's famous expert, W. T. Bull, whose kicks won 
Yale -a championship. A story of New-Mexican life, by Charles 
F. Lummis, gives the legend of the now inaccessible " Enchanted 
Mesa," upon which, tradition says, there is a deserted village just 
as it was left hundreds of years ago. A photograph of the mesa 
from nature is one of the illustrations. 

— Messrs. Macmillan & Co. will shortly publish the first part of 
Professor Elmer's work on " Organic Evolution as the Result of 
the Inheritance of Acquired Characters according to the Laws of 
Organic Growth," translated by J. T. Cunningham, M.A., 
F.R.S.E,, late fellow of University College, Oxford, England. 

— After Mr. Gladstone, Pope Leo XIII. is the most vigorous 
man of his ag^ of the day, says Edward W. Bok, in the January 
Ladies Home Journal, The routine of his work would kill an 
ordinary man. There is no detail too small for him to pass over ; 
and from daybreak until after midnight he devotes his time to the 
church and literature. Those who surround him know when he is 
particularly tired or worn out, for then he takes down a volume of 
Dante, and reads with the avidity of a school-girl enjoying her first 
novel. Of all the authors, Dante is the Pope's favorite, and it has 
been remarked that in physique he is not unlike the accepted idea 
of thaf great Italian. He reads Dante for pleasure ; but, for keep- 
ing himself well informed on all that is happening out of the church 
as well as in it, he reads not only American books, but newspapers 
and magazines ; and it may surprise American readers to know 
that he is well informed on all the topics of the day. political, re- 
ligious, and social. He has taken a deep interest in the cause of 
labor in the United States, and reads every thing bearing on that 
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subject which comes to hand. Once a week a well- selected bundle 
of American newspapers is sent to the Vatican ; and the Pope and 
those that surround him know not only what is going on in the 
United States, but they are familiar with the calibre and character 
of the men who make laws and enforce them. It is so in England 
also. In addition to his correspondence in the British Empire, he 
follows with eager interest the reports in the various newspapers, 
not only of the doings of Parliament, but of royalty as well, the 
progress of the church, and the cause of labor. Much the same 
plan is followed in Germany ; in fact, from every comer of the 
world each week is sent to the Holy Father newspapers, books, 
and magazines containing important discussions. A great many 
of these are filed away for future reference. The books that in- 
terest Leo the most are those of a religious, political, and philosoph- 
ical nature. He cares nothing for fiction, and rarely spends an 
-hour in glancing at novels ; but if he should like to read novels, or, 
in fact, books of any kind, he has only to walk into the magnificent 
library attached to the Vatican, for there is not a mail arriving in 
Rome that does not bring books of all sorts of types from all sorts 
of authors and publishers. A great many of these the Pope never 
sees, and many of them are sent to the cardinals who surround him 
for an opinion of their merits or demerits. But it may be said, 
taking it all in all, that the Pope has as wide a field to select from 
as, if not wider than, any man in Europe ; and he resembles Mr. 
Gladstone in this, that he is quite willing to spend an hour or more 
with a magazine or book, if in the end he can find something that 
is worth remembering. He has a wonderful memory, and, although 
his eyes are dimmed and his hand trembles, he is still as vigorous 
mentally as he was when he was elected to succeed Pius IX. 

— Part V, of the "New English Dictionary," edited by Dr. 
Murray, has just appeared from the Clarendon Press. It com- 
prises the words fro^n " cast" to " clivy," and contains, in all, 8,371 
words, of which 5,966 are " main words." It comprises all the 
words begiuning with ch, which, as the editor remarks, " contains 
more words than j, k, or j^. and more than x,y, and z put to- 
gether." Many of the words here dealt with have an interesting 
form-history, which is treated with the same fulness and accuracy 
that have characterized all previous work of the kind in this dic- 
tionary. The verb " cast " fills five pages, — the largest space re- 
quired by any word yet reached ; and the other strong verbs, of 
which the present instalment contains quite a number, are treated 
with similar fulness. The scientific terms comprise the important 
groups beginning with " cerebro-," " chalco-," " chiro-," " chloro-," 
together with many others. One of the most interesting features 
of this part of the dictionary is the large group of words relating 
to the Christian church, including " Christ " and its derivatives, 
*• church," " catholic," " clergy," " cherub," and many more, all of 
which are treated with great fulness of detail and wealth of illus- 
tration. It is somewhat singular that the origin of " church *' is 
still uncertain, the derivation from Greek, Kvpiat^v, meaning " of 
the Lord," which the editors adopt, being admittedly uncertain. 
The system of spelling and pronunciatiou adopted in the diction- 
ary, though not always such as we should prefer, is in the main 
judicious, and remarkably free from hobbies. To criticise such a 
work as this would require almost as great a combination of talents 
and information as has been employed in its preparation, while to 
praise it is superfluous ; and we will therefore commend it anew 
to our readers without further comment. 

— The January Magazine of American History opens its 
twenty-third volume. A portrait of William Cullen Bryant forms 
the frontispiece, and a paper by the editor treats of his place in 
American history. •' A Rare Picture of Early New York," painted 
on the panel of an old Dutch war-vessel, a view never before pub- 
lished, is a contribution from the collector Dr. Thomas Addis Em- 
met. " Uncle Tom's Cabin and Mrs. Stowe," an extract from the 
new work of Mrs. McCray, is entertaining, and is also illustrated ; 
then from Hon. J. O. Dykman there is a sketch of " St. Anthony's 
Face" on the Hudson, with a picture of that piece of natural sculp- 
ture. Of interest for every thoughtful reader is the study, by Hon. 
Gerry W. Hazleton of Milwaukee, entitled "Federal and Anti- 
Federal ; " next following, Hon. James W. Gerard shows, in the 
longest paper of the number, " The Impress of Nationalities upon 



the City of New York." A paper, " Ralpfc Izard, the South Caro- 
lina Statesman," comes from the pen of Dr. Manigault of Charles- 
ton, which, with "American Republics — Their Differences," by 
George W. Pavey, completes the group of contributions. 

— The January issue of The Quarterly Journal of Economics, 
published for Harvard University, will contain articles by Professor 
Hart of Harvard, on American cities, discussing their rise, the 
causes of their growth, their population, the foreign element ; by 
Professor Had ley of Yale, on the effects of the prohibition of pools 
by the Interstate Commerce Act ; by Professor Giddings of Bryn 
Mawr, on the theory of interest, a solid contribution to economic 
theory ; by E. Cumniings, describing the exhibition on social sub- 
jects at the Paris Universal Exposition ; and by A. de Foville of 
Paris, on the economic movement in France, the revival of the pro- 
tectionist feeling, and the legislation on railroads. In addition^ 
there will be varied notes and memoranda, and the usual bibliog- 
raphy of recent economic publications. 

— E. & F. N. Spon have just issued a third edition of " Brown's 
Manual of Assaying Gold, Silver, Copper, and Lead Ores," by 
Walter Lee Brown, B.Sc., thoroughly revised and corrected. This 
manual is a 1 2mo of 488 pages, with 94 illustrations, colored plate, 
and flexible covers. It is devoted to the assaying of the ores of 
the four metals mentioned, but principally to those of gold and sil- 
ver. Every step is clearly defined, from the crushing of the rough 
ore to the weighing of the final particle of gold obtained. The 
important 'features of this, as compared with the first edition, are, 
increase in matter and illustrations ; the expansion of the crucible 
process to almost ninety pages ; full charges in the scorification 
process ; detailed notes on the colors of scorifiers (with a colored 
plate) and cupels, after work ; the stating of all charges in assay 
tons, grams, and grains ; and more complete articles on the assay 
of gold and silver bullion, and volumetric analysis of copper ores. 
The book is a practical treatise, free from technicality, and as such 
will be of value to every one interested in mining or assaying, 
whether an expert or an investigator. 

— We have received from C. W. Bardeen of Syracuse, N.Y., a 
series. of " Papers on School Issues of the Day," Nos. I.-VII. They 
were originally read at the meeting of the National Educationsd 
Association at Nashville, Tenn., last July, and contain much inter- 
esting matter. The largest of the pamphlets, and the one most 
likely to attract attention, is that on " Denominational Schools, "^ 
being a discussion by Cardinal Gibbons and Bishop Keane of the 
Roman Catholic Church on the one side, and Edwin D. Mead and 
John Jay on the other. The ablest part of the discussion, in our opin- 
ion, is the essay by Mr. Mead, who has evidently given the subject a 
good deal of thought and study ; but the Roman Catholic view of 
the subject was ably presented by Bishop Keane, and there are 
many points of interest in Mr. Jay's paper. All persons interested 
in the subject should read this pamphlet. The two next of the pa- 
pers before us are by William T. Harris, on " The Educational 
Value of Manual Training," and on " Art Education the True 
Industrial Education." The former is the report of a committee 
appointed at a previous meeting of the Educational Association, 
of which Mr. Harris was chairman. It deals but little with the 
economic aspects of manual training, and treats of its educational 
or disciplinary value only, which it deems of a low' order. The 
paper on " Art Education " is the work of Mr. Harris himself, and 
insists on the importance of artistic training of a high order, even 
for industrial purposes. The paper on " Methods of Instruction 
and Courses of Study in Normal Schools," by Thomas J. Gray, is 
largely technical, and therefore of less general interest than some of 
the others ; but it was highly commended by those who listened to 
it. B. A. Hinsdale discussed the subject of " Pedagogical Chairs 
in Colleges and Universities," maintaining the importance of such 
chairs and their appropriateness in such institutions. The last 
of our pamphlets is by Charles Foster Smith, on " Honorary De- 
grees as conferred in American Colleges." The author shows that 
such degrees are now conferred without regard to merit or achieve- 
ment, and rightly holds this to be a pernicious practice ; but he has 
little that is new to suggest in the way of remedy. All these papers 
give evidence of the recent awakening of thought in this country 
on educational themes. 
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— " Beneath Two Flags/* by Maud B. Booth, just published by 
Funk & Wagnalls, New York, is partly an explanation, and partly 
a vindication, of the Salvation Army. The author is the wife of 
Marshal Booth, who is the son of Gen. William Booth, founder and 
leader of the whole movement. 

— TAe Sidereal Messenger is devoted wholly to astronomy, and 
is issued monthly except for July and August. It is announced 
that it will hereafter contain articles in each number from " some 
of the best American and English astronomers, with expensive 
illustrations when desirable or necessary." Most of these articles 
will be in popular language, and adapted to the wants of scholars 
in other lines of scientific research. The article in the December, 
1889, number by Professor Asaph Hall, United States Naval Ob- 
servatory, Washington, D.C., entitled " The Resisting Medium in 



Space,"' though necessarily somewhat mathematical in form, is an 
admirable presentation of the present state of knowledge on this- 
important theme. The feature of " Current Celestial Phenomena"^ 
will be " kept full, timely, and interesting." The addition of " As- 
tronomical Bibliography " will be " a feature that all scholars wilV 
prize." " The Astronomical News and Notes " will be in the fu- 
ture " more varied and general, aiming to give as complete a his- 
tory of astronomical work and progress as can be secured from- 
month to month." The attention of all interested in astronomical* 
science is called to this publication as adapted to the wants of (i> 
those who are teachers or students of astronomy ; (2) those in- 
charge of astronomical observatories ; (3) those in charge of read- 
ing-rooms, and of all public and private libraries. It is published 
by William W. Payne, Carleton College Observatory, Northfield^ 
Minn. 
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WORLD-ENGLISH : 

THE UNIVERSAL LANGUAGE. 95 CENTS. 

EvsRY one has heard of the butcher who, after a long 
search for his knife, at last found it in his mouth : so 
speakers of English have been seeking for a universal 
language, when, lo I it is in their mouths. The intelligi- 
bility of English words has been obscured by a dense 
mist of letters. This is now dispersed by A. Melville 
Bell, who has already won a world-wide reputation 
through his invention of "Visible Speech," the great 
boon to deaf-mutes. Professor Bell calls this new discov- 
ery of his '* World-English," and the result is a language 
which cannot fail to meet with acceptance, and at once 
supersede the supposed necessity for " Volapuk," or any 
other artificial languase. No language could be invented 
for international use that would surpass English in gram- 
matical simplicity, and in general fitness to become the 
tongue of the world. It is already the mother-tongue of 
increasing millions in both hemispheres, and some knowl- 
edge of the language is demanded by all educated popula- 
tions on the globe. Social and commercial necessities 
require that the acquisition of this knowledge shall be 
facilitated, and it is believed that Professor BelKs inven- 
tion has removed the last impediment to English becom- 
ing the universal language, for which vague desires have 
long been entertained, although hitherto only futile ef- 
finrts have been made. 

Ex-President Andrew D. White, of Cornell University, 
says : ** I believe that the highest interests of Christian 
civilization and of humanity would be served by its 
adoption. China and Japan would be made English- 
speaking peoples within fifty years, and so brought with- 
in the range of Christianizing and civilizing ideas, in the 
largest sense. All existing missionary work is trivial as 
compared with this. For your system would throw wide 
open those vast countries, as, indeed, all the countries of 
the worid, to the whole current of English and American 
thought." 
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95 CENTS. 

The plan of this little book is altogether new. letters- 
and sounds are so associated, in all the exercises, that f ron»^ 
the mere knowledge of letters a learner cannot fail to- 
pronounce words with certainty. English reading will 
thus be easily acqtiired, whether by natives or foreigners^ 
children or adults. 

The general resemblance of World-English to Literary^ 
English is such that any reader of the latter deciphers 
the former at sight, or, at most, after a few minutes'' 
study of the new letters. A like result may be antici- 
pated for those who shall learn to read from World*Eng- 
lish. They will transfer their power of reading to the 
literary form of the language, almost without effort. The 
orthographic aspect of words will, besides, be so fixed in 
the eye, by contrast, that spelling will be remembered as. 
— what it really is — a pictorial association with words. 

No special training is required to qualify teachers for 
using this book. The subject can even be successfully in- 
troduced in the Icindergarten and the nursery. Thia 
phonetic mode of initiation in reading cannot be too- 
strongly urged on the attention of School Boards on botb 
sides of the Atlantic. 

The ordinary orthography of each word is interlined 
with the World-English version throughout the Exer- 
cises and Readings. ^____^ 

So set down, our tongue is the best for the world to* 
unite Vi'^Ti,— Brooklyn Eaglt. 

The idea of Mr. Bell has much to recommend it, and 
the presentation is charmingly clear.— /fmrr/caw, Phila. 

The result is a language which cannot fail to meet with« 
acceptance. — Boston Travelltr, 

Has the merit of great ingenuity. — Railway Agt. 

His treatise, as a study of English orthoepy, condenses- 
the result of much thought and experience in small com- 
pass. — Th* Critic. 

World-English deserves the careful consideration of all 
^rious scholars. — Modern Language Notes. 

World- English is the English language unburdened of 
its chaotic spelling. — Popular Science Monthly, 

We commend it to the attention of teachers.— ^//aw<» 
Globe. 
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LETTERS TO THE EDITOR. 

^ t*Corrtsp0ndeni$ art requtsitd to b* as hritf as possible, Tkt wriisr's name is 
in ail easts rtquirtd as ^roof of good faith, 

Tkt editor will bt glad to publish any qutrits consonant with tht characttr of 
4ht Journal, 

Oh rtgutst^ twtnty eopits of tht number containing his communication will be 
furnished fret to any corrts^ndtnt. 

Unconscious Bias in Walking. 

The question is again raised as to the cause of the deviations 
from a right line in walking with the eyes closed, or in the dark, in 
the letter to the editor with the caption "Is Man Left- Legged " 
{^Science, xiv. p. 412). Several theories have been advanced to ac- 
<count for the frequently observed phenomena referred to, which 
may be briefly stated as follows : — 

1. The legs are not of equal strength, and the strongest outwalks 
the other, making a curve to the opposite side. 

2. The relative dexterity with which the legs are used ; some 
persons being right-legged, and others left-legged, regardless of 
strength or length. It is probable, however, that there will be the 
greatest dexterity with the strongest limb ; and, if so, this is only 
another form of the first theory. 

3. The legs are not of equal length, and a person will take the 
longest step with the longest leg. 

4. The legs are not of equal length, and a person will take the 
longest sit^/rom the longest leg. 

In the last two theories, it will be observed, opposite conclusions 
are reached from the same assumed facts. 

Several years ago I made a careful series of experiments with 
forty-nine young men to test the correctness of these theories. Their 
legs were accurately measured to determine the length, and a dy- 
namometer was used to ascertain the relative strength. The curves 
representing their bias in walking when blindfolded were accu- 
rately traced and plotted on a diagram^ so that they could be 
readily compared and studied. 

The results of these experiments (published in Nature, July 30, 
1885) were as follows : Of flye cases in which there was no bias, in 
two the right leg was longest (in one of these the right leg was 
strongest, and in one the strength of the legs was not tested), — one 
presented the greatest difference in length of legs, and the other 
more than the^ average of those with right leg longest, — and in 
three the legs were of equal length (in one of these the right leg 
was strongest, and in two the left leg was strongest {a)). Four 
•were right-handed : one used right and left with equal dexterity (a). 
f n pointing at a distant object with both eyes open, in three the 
right eye was dominant, in one the left eye was dominant, and in 
one both eyes were apparently used to determine the range. Of • 
fourteen cases in which the bias was to the right, in five the right . 
4eg was longest (in two the right leg was strongest, in two the left 
leg was strongest, and in one the strength of the legs was not 
tested), in four the left leg was longest (in three the right leg was 
-strongest {a), and in one the left leg was strongest), and in five the 
legs were of equal length (in two the right leg was strongest (a), 
and in three the left leg was strongest). All were right-handed. 
In pointing at a distant object with both eyes open, in twelve the 
right eye was dominant, and in two the left eye was dominant, the 
Matter in the groups marked {a). Of thirty cases in which the bias 
-was to the left, in eight the right leg was longest (in five the right 
leg was strongest (a) {b), in two the left leg was strongest, and in 
one the legs were of equal strength), in ten the left leg was longest 
•(in five the right leg was strongest (^), in four the left leg was 
strongest (^), and in one the legs were of equal strength), and in 
twelve the legs were of equal length (in five the right leg was 
strongest, in five the left leg was strongest (^), and in two the 
strength of the legs was not tested). One was left-handed (a), 
twenty- five were right-handed, four used right and left with nearly 
•equal dexterity (fi). In pointing with the finger at a distant object 
-with both eyes open, in twenty-two the right eye was dominant, in 
six the left eye was dominant, and in two both eyes were appar- 
ently used to determine the range. 

From the facts here presented, it is evident that the relative 
length or strength of the legs cannot be assigned as the cause of 



the observed bias in walking. The phenomena in question can, 
however, be readily explained by the application of well-established 
physiological principles. 

When walking in a straight line, the muscles of locomotion are 
made to act in orderly correlation through impressions received by 
the senses and conveyed to the nervous centres, and thence trans- 
mitted to the muscles by the motor nerves. 

When a person is blindfolded, or in the dark, or in a mist, the 
senses cannot serve as guides to direction, and the muscles of the 
two sides of the body may not act with the same energy, from dif- 
ferences in nutrition, or from lack of co-ordinating impulses from 
the nervous centres ; that is to say, an exact equilibrium in the 
muscular activity of the two sides of the body can only be secured 
through the co-ordinating influence of the senses acting through 
the nervous system. When this directive agency is not available, a 
divergence from a direct course will, in most cases, follow from a 
lack of bilateral symmetry in the functional activity of the muscles. 

Manly Milks. 

Lansing, Mich., Dec. a6. 



The Influence of Bakings-Powder Residues otf Digestion. 

There has always been more or less discussion over the ques- 
tion of what a pure baking-powder should consist, and which of 
the constituents of many kinds of baking-powders are most delete- 
rious to the human system. 

The manufacturers of different brands of powders obtain in- 
dorsements from eminent chemists that theirs is the only powder 
on the market which does not exert a harmful effect when taken 
every day in our food. 

What one manufacturer calls an adulteration another claims is 
beneficial to the health, when taken in small quantities. This is 
especially true in the case of the animated discussion in the news- 
papers at the present time between the manufacturers of the vari- 
ous phosphate baking-powders and those who produce a powder 
made of bicarbonate of soda and cream-of- tartar. 

The manufacturers of the latter brands advertise that theirs 
does not contain any calcium phosphate, and look upon this com- 
pound as an adulterant ; while the firms interested in the sale of 
the former brands laud the use of phosphates in food, at the same 
time claiming that the bicarbonate of soda and cream-of- tartar form, 
after baking, a residue of Rochelle salts, the constant introduction 
of which daily into the stomach would prove very deleterious to 
the action of the gastric juice. 

While these claims are made by the different manufacturers 
merely for the purpose of selling their own goods, and conse- 
quently the harmfulness of their rivals' products greatly overdrawn, 
yet in a measure the claims of both are true. 

That all baking-powders have, to a greater or less degree, a re- 
tarding action on digestion by reason of the difficultly soluble salts 
left as residues after the process of baking, no one doubts ; but 
now the question arises, " Which of the constituents used in the 
manufacture of baking-powders have the least injurious effects ? " 

In order to learn what were the most common adulterants of 
baking-powders, the writer made a tour of many grocery- stores in 
the city of New Haven, and was enabled to purchase thirteen dif- 
ferent brands. In all cases it was found that the cheaper brands, 
and those offering inducements to [the poorer classes by reason of 
their gifts of household articles, etc., with the purchase of their 
powders, were adulterated to by far the greatest extent. 

The adulterations in some of these cases were not of a harmful 
character in themselves; e.g., starch was used in a very liberal 
quantity on account of its being so much cheaper than bicarbonate 
of soda and cream-of-tartar. 

The only ill effect produced by the use of starch is, that, the 
strength of the powder being lessened so much by the absence of 
the proper amount of bicarbonate of soda, the housekeeper is forced 
to use a great quantity of the powder in order to cause the libera- 
tion of carbonic-acid gas necessary for the lightness of the bread 
or pastry. Thus the stomach gets a greater dose of impurities, 
which generally occur in a powder adulterated with starch, than it 
would from a powder not containing the latter ingredient. 
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Of the thirteen brands of powder examined, eight contained 
large quantities of alum ; and two more, traces. Six contained 
calcium phosphate ; two of which, however, were labelled " phos- 
phate powders/' but in the other cases it was used as an adultera- 
tion. 

One of the phosphate powders contained a great quantity of 
alum, although it claimed to be free from it. All contained more 
or less starch, but the better brands use only a very small 
quantity of it, for the purpose, they claim, of keeping the powder 
from being decomposed by the moisture. Terra alba, or " white 
earth," was found as a common adulterant of the cheaper powders ; 
and, while it is claimed that it is so insoluble that it passes through 
the body unchanged, yet, accepting that, the same thing may be 
said of it as has been said of the use of a large quantity of starch ; 
viz., that a larger amount of the powder must be used to produce 
the required porosity in the bread, thus increasing the amount of 
residue. 

It was the object of this investigation not only to find out the in- 
fluence the residues of impure baking-powders have on digestion, 
but also to find out to what extent, if any, the residues of the 
purest made powders retard the digestive action of the gastric 
juice. 

Regarding the use of alum as an adulterant, Dr. Mallet of the 
University of Virginia has just made a careful investigation, and 
finds that its use is very harmful, as it does not retain its iorm as 
a sulphate, but, on being subjected to the process of baking, as- 
sumes the highly insoluble form of aluminium hydroxide. 

By quantitative work with this latter compound, and also by 
means of taking a large dose of it after a hearty meal and noting 
the result, he has found that digestion is impaired, and proves that 
this result is due to the fact that the aluminium unites with the 
add of the gastric juice, thus depreciating the effectiveness of the 
latter secretion ; also that part of the organic matter of the food is 
precipitated in an insoluble form by the presence of the aluminium 
compounds. 

Accepting, then, this well-proved and universal belief that alum 
is deleterious to the human system, a series of experiments were 
begun to find out what other salts used in the preparation of bak- 
ing-powders exert a harmful effect on the digestive process. 

For these experiments, an artificial gastric juice was prepared 
by dissolving .05 of a gram of scale pepsin in a solution of .4 of one 
per cent hydrochloric acid. 

In the first series, egg-albumen was taken as the material to be 
digested, after freeing it from globulin by precipitating the latter 
with a few drops of hydrochloric acid. 

The first experiment was undertaken to determine what effect 
the purest made baking-powder has on digestion ; the one which 
stood the best tests in the previous analysis being chosen, as it 
contained only the bicarbonate of soda and pure cream-of-tartar. 

Three digestions were carried on at the same time and under the 
same conditions. The first was the control or normal digestion, 
in which 10 cubic centimetres of albumen, 40 of distilled water, 
and 50 of the artificial gastric juice, were used. In the second 

1 gram of the baking-powder was heated with the 40 cubic centi- 
metres of water for a short time at a temperature of 100^ C, to 
give it the same conditions it would have in baking bread ; then 
the starchy residue was filtered off, and the same amounts of gas- 
tric juice and albumen added as were used in the control. The 
third was treated in the same manner as the second, except that 

2 grams of the baking-powder were used. 

The three digestions were then carried on in a 40^ C. water-bath, 
thus giving the digestion normal temperature. 

After stirring well at different periods, the digestions were 
stopped, affer five hours had elapsed, by raising their temperature 
above 70** C, and killing the ferment. All were neutralized with 
a dilute solution of sodium carbonate, filtered through a weighed 
filter, washed well with hot water, and, after drying in an oven, the 
precipitate was weighed. 

If none of the albumen had been digested in any case, the pre- 
cipitate should weigh i gram, for 10 cubic centimetres of egg- 
albumen yield (with slight variations) i gram. The following fig- 
ures, however, representing the weight of the precipitates, show 
how far digestion had proceeded in each case : No. i» or control, 



.3065 ; No. 2, I gram of powder, .6495.; No. 3, 2 grams of powder^ 
.7570 : in other words, the amounts digested in grams would be,. 
No. I, .6935, or 100 per cent ; No. 2, .3505, or 50J per cent ; No. 3,. 
.2324, or 33i per cent. 

* Regarding the normal amount digested as 100 per cent, the 
amounts digested in the other cases are thus deduced. 

While the inhibitory action of this residue seems to be very great 
on studying these figures, it must be remembered that only a 
small amount of albumen was used in comparison with the amount 
of baking-powder ; but these results only go to show that even the 
" purest " baking-powder retards digestion in a measure. 

To avoid the trouble with the starchy sediment that occurs with 
the baking-powder, a second series of experiments was under- 
taken with different amounts of the pure Rochelle salts, which is 
the residue formed by the action of cream-of tartar on bicarbonate 
of soda in baking. The same amount and strength of gastric juice 
were used in this series as in the first, and also the same amount 
of albumen. The following table shows the result obtained after 
digestion had proceeded seventeen hours : — 





Gram!! of Salt 
used. 


Weight of 
Precipitate. 


Grams digested. 


Per Cent 

digested. 


No. X 


0.0 


.3*63 


•7737 


zoo.o 


No.* 


0.1 


.9398 


.7609 


98.* 


No 3 


0.5 


•33*4 


.6686 


86.4 


No. 4 


«.5 


.7347 


.•653 


34.« 


No. 5 


a.o 


.7575 


.2425 


3X 3 



Three other series were carried through to verify the result ob- 
tained in this experiment, and the amount digested in any case was 
found to be fairly constant with the amount of salt used. 

A series of digestions was then carried on with the use of am- 
monium alum to show what effect this salt has on digestion in its 
unchanged form of a sulphate, and it is interesting to note that its 
inhibitory action is not very much greater than the Hochelle salts. 

The following table shows the result obtained after digestion had 
been carried on ^v^ hours : — 





Grains of Salt 
used. 


Weight of 
Precipitate. 


Grams digested. 


Per Cent 
digested. 


No. X 


0.0 


.409X 


•5979 


XOO.O 


No. 9 


o.z 


.549* 


•4504 


75-3 


No. 3 


0.8 


.7079 


.999X 


48.8 


No. 4 


x.o 


.7x98 


.9879 


48.0 



.The next residue experimented with was the one which is left in 
the cooked food when a baking-powder adulterated with calcium 
phosphate and alum, or an ordinary phosphatic powder containing 
alum, is used ; i.e., aluminium phosphate. 

The results obtained in this series, when compared with those of 
the Rochelle salts, or even with the alum, show a greater inhibi- 
tory power than either, and go to show that the occurrence of 
alum and calcium phosphate in the same powder forms a residue 
which greatly retards digestion. 

The results after digestion had been carried on fifteen hours 
were as follows : — 



No. X 
No. 9 
No. 3 



Grams of Salt 
used. 



0.0 
o.x 
x.o 



Weight of 
Precipitate. 



.Z65X 
.2889 
.6323 



Grams digested. 



.8349 
.7XXX 

3477 



Per Cent 
digested. 



zoo.o 
85.x 
4Z.6 



In order to obtain a correct comparison between the inhibitory 
effects of a baking-powder made from bicarbonate of soda and 
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•cream-of-tartar, and one made by substituting calcium acid phos- 
phate for the cream-of-tartar, two different amounts of Rochelle 
salts and calcium acid phosphate were used, and each subjected to 
the same conditions. 

The difference in the retarding action of these residues is easily 
-seen from the following table (digestion carried on five hours) : — 





Grams of Salt 


Weight of 


Grams 


Per Cent 




used. 


Precipiute. 


digested. 


digested. 


No. X 


0.0 


•344t 


•6S59 


100.0 


No. 3 


cs (Rochelle) 


.5678 


.432* 


65.9 


No. 3 


z.o (Rochelle) 


.7700 


.3300 


350 


No. 4 


o.5(CaH4 (P04)i) 


.8t30 


.1780 


37.x 


No. 5 


i.o(CaH4 (P04)t) 


.8853 


.T148 


«7.S 



The superiority of cream-of-tartar over calcium acid phosphate 
as the acid principle of a baking-powder is shown very well in this 
last experiment ; and» although it is claimed that the latter form of 
powder furnishes the necessary phosphates for building up the 
^one-tissue of the body, yet this benefit is rather overbalanced by 
the harm done by the retardation of the digestive process. 

In some cases where it was desirable to compare the effects of 
two baking-powders directly, or in cases where insoluble salts were 
•used, time digestions were resorted to, in order to avoid loss in 
neutralizing and filtering. 

For these experiments 20 grams of coagulated albumen, and 200 
^cubic centimetres of artificial gastric juice, were employed. 

The digestions were carried on in a 40° C. water- bath, stirred 
well, and observations made regarding the time of disappearance' 
-of the coagulated albumen in each digestion. 

In the first series, three amounts of a phosphate baking-powder 
were used, and, as in previous experiments, a control free from 
powder. 





Grams 


of Powder. 


Time (hours) to digest. 


No. s 




0.0 


S3 


No. 3 




0-5 


30 


No. 3 




x.o 


43 


No. 4. 




X.5 


50 



Having obtained the datum in a previous experiment that a 
phospate powder adulterated with alum had great retarding action 
on digestion, a comparison was made between a pure phosphate 
powder and one known to contain alum ; and, although the di- 
gestion was not carried on until all of the coagulated albumen had 
disappeared, yet it was carried far enough to enable the observerto 
make a good comparison. No. i contained no salt; No. 2, .5 of 
a gram of pure phosphate powder; No. 3. i gram; No. 4, 1.5 
grams ; No. 5, .5 of a gram of impure phosphate powder ; No. 6, 
I gram ; No. 7» 1-5 grams. 

The albumen in No. i was first to disappear, followed closely 
; by No. 2, then a little later by No. 5 ; and so on, in every case the 
one containing the pure phosphate powder digesting before the 
^ne containing a similar amount of impure powder. 

Ammonium carbonate has been put down by some as inhibiting 
digestion, but others claim that on baking it volatilizes and goes 
off as ammonia gas, leaving a harmless residue ; but, in fact, only 
a small portion of the whole is driven off in this way, for the 
ammonia forms a compound of ammonium tartrate immediately on 
heating, and this latter salt is not easily decomposed by heat. 

To discover the relative inhibitory action of this residue on di- 
gestion, a series was made, using comparative amounts of alumin- 
ium phosphate, Rochelle salts, and ammonium tartrate. No. i 
contained no salt; No. 2, .5 of a gram of aluminium phosphate; 
No. 3, I gram ; No. 4, .5 of a gram of Rochelle salts ; No. 5, i 
gram ; No. 6, .5 of a gram of ammonium tartrate ; No. 7, i 
,gram. 

No. I was digested in about 45 hours, followed closely by No. 



6, and the remaining ones digested in the following order : Nos. 
4. 7» S» 2, 3. 

As far as could be seen from this series, there is very little dif- 
ference in the inhibitory powers of the Rochelle salts and the 
ammonium tartrate ; and the latter cannot be considered, therefore, 
to be more harmful than the residue of a pure baking-powder. 

As a summary of the facts brought out by this investigation, we 
find (i) that the residues of all baking-powders, no matter how 
pure may be their constituents, have a harmful effect on digestion, 
due, in all probability, primarily to the fact that the salts are acted 
upon by the hydrochloric acid of the gastric juice with the forma- 
tion of more soluble compounds, and, secondarily, that these salts 
may form organic compounds with albuminous bodies in the 
same manner as many of the metals do ; (2) that calcium phosphate, 
on account of its great inhibitory action on digestion, must be re- 
garded as a poor agent for the manufacture of a baking-powder, 
while ammonium tartrate may be looked upon with more favor ; 
(3) that the presence of alum in a powder made with calcium 
phosphate greatly increases its retarding action ; (4) that the least 
harmful baking-powder is one containing only the bicarbonate of 
soda and cream- of -tartar, and that the presence of any other 
chemical substance, however harmless it may be in itself, tends 
only to increase the complexity of the residue and impair the ac- 
tivity of the gastric juice. R. Taylor Wheeler. 

Jersey City, N.J., Dec. 34. 



Resemblance of People. 



While in Chicago during the Republican convention of the 
summer of 1888, it occurred to me to make an estimate of the num- 
ber of people that must be taken, in order that there may be in gen- 
eral two persons who look enough alike for the resemblance to be 
noticed at first glance, taking account only of the features, and not 
of characteristics of voice, motion, etc., which of course help us 
very much to distinguish persons. 

Posting myself upon a street-corner so as to face the moving 
crowds of people, and throwing myself into as passive a condition 
as possible, I gazed intently upon the passing faces. Out of 700 
persons tned, 29 brought to mind some acquaintaince. I esti- 
mated the number of available acquaintances at 5,000 at least, for 
among the number suggested some could scarcely be called ac- 
quaintances. This would indicate, that, among 120,000 people, 
one will likely be found to resemble any one person enough to be 
noticed at a glance; or among v' 120,000, i.e., about 400 persons, two 
will probably be found to resemble enough to be noticed at a glance. 
Of course, the result depends upon one's memory of faces and the 
ease with which faces are distinguished, and undoubtedly upon 
many other things. W. S. Franklin. 

Lawrence, Kan., Dec 33. 



A Remarkable Bowlder of Nephrite or Jade. 

The writer lately obtained in southern Oregon a bowlder of 
jade, which is the largest erratic mass of the mineral yet found on 
this continent. It was found among the auriferous gravel of a 
stream near a small mining hamlet by a gold prospector. Its 
color is of a mottled deep leek green, interspersed with veins of 
light green and yellow. It is turtle-back in form, and weighs 47^ 
pounds avoirdupois. To the eye it is semi-translucent, splintery, 
and fibrous in its structure ; but that it is remarkably compact and 
homogeneous in character, is attested by a blow, when it produces 
a clear metallic ring like bell-metal. The specific gravity of three 
small chips taken from different parts of the bowlder is 2.949, 3.01, 
3.04, the difference being probably due to the variance of magnetite 
in the pieces. The extremes correspond nearly >yith those given 
by Dr. Fischer {Nephrit und/adeit, p. 54, Stuttgart, 1880) and by 
Clarke [Proceedings of the United States National Museum^ p. 
116, 1888). This occurrence of nephrite bowlders among the river- 
gravel of our Western coast streams, in connection with Mr. G. M. 
Dawson's [Science^ xi. p. 186), tends to confirm the belief that it was 
found by the native races of that coast in sufficient quantities fi^om 
which to manufacture their various implements of jade. 

James Terry. 

New York, Dec. 30. 
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INDUSTRIAL NOTES. 

A New Electrical Teitios-Set. 

' The great progress iDade in the applications of the electric cur- 
rent to ihe service of man during the past few years has many 
times multiplied the demand for accurate instruments for electrical 
measurement. This demand has been readily supplied by ihe va- 
rious makers of such instruments, who have kepi pace with the 
development in Ihe electrical field in alt directions. One result of 
this increased demand has been a striving, on the part of the in- 
strument-makers, to combine in one portable set all the various 
devices needed by the working electrician in making the tests 
■called (or at every stage of his work. The great economy in lime, 
trouble, and expense of such. a compact testing-set will readily be 
seen by all whose duty it may be to make electrical measure- 

A new testing-set of this kind has recently been brought out 
by the electrical supply house of E. S. Greeley & Co. of this city. 
It combines in one instrument a rheoslat, bridge, galvanometer, 
double contact key, and a. dry batterj' of five chloride- of -silver cells. 
The ballery furnishes current enough to enable ordinary lesls to be 
made up to a resistance of one megohm. The galvanometer- needle, 
whifh is of peculiar construction, is extremely sensitive, and will, 
it is claimed, under ordinary circumstances, retain its sensitiveness 
many }ears. The pointer, which is made of aluminum, is long 
enough lo show a clear reading with the slightest movement of the 

iraius may be placed for use in any position, regardless 
:5 of the compass, owing to the peculiar construction of 
er, which may be readily revolved to the left or 
I without altering, the connections, in the bridge 
there are three coils on each side, with a resistance of ten, a hun- 
dred, and a thousand ohms tespeciiveiy. There are four rows of 
resistance coils in the rheostat, with (en coils in each row, giving 
arange of measurement extending from yj^ of an ohm to i,ii i.ooo 
ohms. These instruments are all carefully adjusted in the labora- 
tory, out of reach of disturbing electrical influences. 

The battery, though contained in the same case, is entirely dis- 
lincl from the lesling-set, so that any other battery may be sub- 
stituted when more convenient for workshop or laboratory use. It 



is provided with flexible selecting cords, so that any number ol 
cells, from one to the whole battery, may be readily connected 



The 
of the I 
the gab 




AN ELECTRICAL TESTING SET. 



with or disconnected from the instrument. The set is neat, < 
pact, and light, weighing only twelve pounds and a half. 



[Frccorcharii to all, II of ■allaractory character. 
AddrcH N, D. C. Hodgn. 47 Lafayetic Place. New 

PhotojcrAphi and Stereoscopic vien of Aboriginea of 
tnj counuy. and fine land icapa.elc. .wanted in excbaoge 
for tdineiali and (msiU, — L L. Lcwii, Copenhaaen, 
New York, 

Dtanta't Alrtmri'nrr Hiilsricker f/airi/-alla! ILtip- 
lifc ilM.I tor KicallAc booki - thot publiihed in ihe 
tmUrualitn^ SciintSSc Strin prefened.-Jame. H. 
StoUer, Schenecudy, N.Y. 

Aiironomical work) and leporls wanted in eachante or 

jind iti «t'c^ic'tp«ial"dMi'rtd"— E^ind J.'lheri. 
dan, B,A.. j,s AdclphiSt.. Brooklyn. N.y. 

1 would like to corretpimd wjlli any pcnon haying 
Tiyon'i ■'Stniciural and Sytlcnmic Concholoey" 10 
diipoK of. I wi.li alio to obtain State or U.S. Reporti 
on Geology. Conchotomy, and ArchmlaEy. I will ei- 
■change claaiified tpecimeni or pay caih. Also wanted a 
copy of MacFailan^^'t - Geologiii.^ Traveling Hand- Book 
-anJGeoIof-.qal Riulway Guide." — D. E. Willaid, Cuia- 
-tot of MuMum, Albion Academy. Albion. WLi, 

Morra'< -Btiti<>h Butterfliet," Motiii'i "Ne>» and 
Eua of British Biida." Bree'j "Birdi of Europe" (all 
■eolared plates), and other natural bisiory. in exchange 

w cuttin^^ J?"lJ. BarSelt. Boa HsTlMtfliri.'canJS!! 

1 bave Antdt'ta etalina (Wealhetbv), and many 
-olber iipeciet of shells fronr the noted Koshlconong Lake 
•nd vicinity, also from Western New Vork, and losiili 
from the Maicellu* shale of New York, whicb 1 would be 
(lad to exchange for tpecimens of scientific value oi any 
Jiind. I wouUTalio like lo correspond with persons inter- 

«ted in the collection, sale, or euhaan of Indian relics 

D. E. Wltlard, Atb.an Academy, Albmn. Wis, 

Will exchange "Ptincetun Review" tor iSej, Hush 
Killer's works on geolngy and other scientific works, for 
back numbers of " The Auk," -American Natur^tisi." 
or other icieniiilc periodicals or books. Wriie.— J. M. 
Ktck. ChardoD, (Hiio. 

(oc those found in other Ixalitiei. "— P. C Tniman, 
Volga, Brooklagi Co., Dakota. 
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A Mew Msthod of Treating Disease. 

HOSPITAL REMBDIK3. 

What are they ? There is a new departure in 
the treatment of disease. It consists in the 
collection of the specifics used by noted special- 
isls of Europe and America, and bringing them 
within the reach of all. For instance, the treat- 
ment pursued by special physicians who ireat 
indigestion, stomach and liver troubles only, 
was obiained and prepared. The treatment of 
olher physicians celebrated foi curing catarrh 
was procured, and so on till these incomparable 
cures now include disease of the lungs, kidneys, 
female weakness, rheumatism and netvous de- 



Ihe c 



! remedy for ( 



e of 



iflerers, many of whom have experienced 
the ill cflects, and thoroughly realiie ihe ab- 
surdity of the claims of Patent Medicines which 
are euaranieed lo cure every ill out of a single 
bottle, and the use of which, as statistics prove. 
Aai ruintJ mart ilomathi than aUahvl. A cir- 
cular describing these new remedies is sent free 
on receipt of stamp to pay postage by Hospital 
Remedy Company, Toronto, Canada, sole pro- 
prietors. 



{For Chamlcal Minufacturari, 
For Blowpipe Analyiii, 
For Technical Purpotei 



Sold ai 



By Weight. _ 

mens in U. S. ~ Re«nl'adititians~ include ^al'^FluJri^e' 
Calcile. Bante. Specular Iron, etc., fiom England :Bcr- 

Copper 'Pseudoinor|>1is aller A'tunie, etc., 'from U. S.' 
Send for complete catalogue froc- 
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CALENDAR OF SOCIETIES. 
Biol^ical Society, Waahington. 

Dec. z8. — A. F. A. King, On the Flight of 
Young Birds ; M, B. Waite. On the Method 
by which the Seeds are projected in Pilea 
pumila; C. Hart Merriam. A New Red- 
backed Mouse (Evotomys) from Colorado ; 
Theodore Holm,. Generic Characiers of Gra- 
minex and Cyperaces, taken from the Struc- 
ture of the Leaves. 

NfttwAl Science Aiaociation, Staten 
iBland. 

Dec. 12.— Charles W. Leng. The Cara- 
bidfe of Slaien Island: The Lcbiini and Allied 
Forms. The corresponding secretary read by 
title a paper by Mr. William T. Davis, upon 
the homestead graves of the island, which 
will be issued as a special number of the 
Proceedings. Mr. Jos. Thompson showed 
Cecropia cocoons which had been eaten by 
field-mice. Mr. Arthur Hollick showed 
specimens of wheat in which the grains had 
all sprouted while in the ear. The speci- 
mens were from stacks in a field on the Van- 
derbilt farm at New Dorp. The grain in all 
(he stacks was in the same condition, due to 
ttie phenomenal wet season. 



Mineral Lands. 



MANGANESE DEPOSITS. —A rich de- 
post of Manganese is for nle. Apply to H. 
ST. care ot SV, - ' ' *-' 

York. 



', 47 Lafayette Place, New 



GOLD-BEARING QUARTZ VEINS. - 
Any one wishing to engage in gold mining ni! 
learn of a newly discovered vein by applying t 
H N., care of Stitnct, 47 LaTayette Place, Nei 
York. 



RED SLATE. — A valuable deposit of red 



RUPTURE 



n Place, New Voclc. 



CATARRH. 

Ca(>rrhal DMrDea^-Haf PaTer. 



Sufferers are not generally aware that these 
diseases are contagious, or that they are due to 
the presence of living parasites in the lining 
membrane of The no<e and eustachian tubes. 
Microscopic research, however, has proved this 
lo be a fact, aVid the result of this discovery is 
that a simple remedy has been (o rmu I atcd where- 
by calarrh, catarrhal deafness and hay fever are 
permanenily cured in from one to three timple 
applications made al home by the patient once 

This treatment 



; both have been discarded by repu- 
,r>icians a* injurious. A pamphl 
plaining this ni 



table phytic 



A pamphlet e 



receipt of stamp to pay postage, by A. H. Di> 
on & Son. 337 and 339 West King Street 
Toronto, Canada. — Christian AdvoeaU. 
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Ttaeae are apeolal prloea for Die holldaja, and tbla 
oBer abould be avaUed ol br all who wrll^, 

JOHN S. HULIN, 

M'l'g Stationer, Steam Printer, 

and Dealer la \}ntta\ Office Speelijtiei. and 



order,— Tao verj t>eat 

gnaraaleed. 
The Larfoa', Hondsomeat, 
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Readers of Science 
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tisers, mill confer a great favor by mention- 
ing this paper. 
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and William Thorp, B.Sc. 
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of the Smithsonian Institute, Wash- 
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STATISTICS OF LEPROSY IN THE 
UNITED STATUS. — In view of ihe 
geneial impression ihal teptus;^ is spre.iding in 
this counlry, it \i desirable, in the inieresl of 
(he public health, to obtain accurate informa- 
tion on this point. The undersigned is engaged 
in collecting slali^tics of all cases of tepio>y in 
Ihe United States, and he would ask members 
of the ptofeisioti 10 aid in this work hy sending 
a report of any case or cases under (heir observa- 
tion, or coming within their knowledge. Please 
give locatioti. age. sex, and nationality of the 
patient, and the form of the disease. — tuber- 
cular or an.'eslhetic ; alio any facts bearing upon 
the question of contagion and heredity. Address 
Ur. Prince A. Morrow, 60 West 4olh Street, 
New York. 

WANTED. — The addresses of makers of 
small Dynamos suitable for a college 
laboratory. Address, T. S., Box 71. Gambier, 
Ohio. 



A 



YOUNG MAN, unacquainted in this city, 
desires to get Ihe address of a teacher in 
anical and architectural drawing. K. 
,en, i8s 8lh Si., South lirooltlyn. 



M 



ATHEMATICS AND MODERN LAN- 
GU.\GES. — Wanted, a teacher to 
Mathematics and Modern Languages. 
' must be filled before Jan. S.-Carl A. Uar- 
I. Vineland Preparatory School. Peekskill, 



1WILL ASSIST in photographic or optical 
laboratory in return for experience and con- 
venience of perfecting original appliances. Ad- 
dress E. C. Oiven. care of Gibson & Simpson, 
qj Adelaide Street East, Toronto, Canada. 



AN ANALYTICAL CHEMIST is open to 
an engagement in mining, metallurgy, 
calico-printing, and bleaching, or as reseaich 
chemist in alkali manufacture. Address 
■■Alkali," care of Science. 



CHEMIST. — A young man of twenty- 
three, lately a special student of chemistry 
in the Scientific Department of Rutgers Col- 
lege, desires a position as assistant in some 
chemical works. Address, B. G. D.. 516 Cherry 
Ft., Elizabeth, N.J. 



TEACHING.— A young man desires a posi- 
tion to teach the Natural Sciences, Botany 
in particular, in a High or Normal School or 
lns(i(ute. Can also teach first Latin and Ger- 
man. Best of references given. Address " E." 
care o( Scienc/. 



A GRADUATE OF THE JOHNS HOP- 
KINS UNIVERSITY desires a position as 
teacher of physical science. Specially, chem- 
istry, for which he refers to Prof. Remsen by 
permission. Address B. H. H., care of Seieare. 



w\ 



arage, Br 



ind marine duplicates; some for- 
■ss Mrs. FALLOON, Long Ashton 
,lol, England, 



TEACHER OF NATURAL SCIENCE.— 
A young lady desires a position as a 
teacher of Natural Sciences, especially Chem- 
istiy and Physici. One year's experience. Testi- 
monials given. Address Miss J. S.. No, 31, N. 
Hanover St , Carlisle, Pa. 



COLLEGE ALUMNI AND PHYSI- 
CIANS. — The American Academy of 
Medicine is endeavoring to make as complete ■ 
list as possible of the Alumni of Literary Col- 
leges, in the United States and Canada, who 
have received the degree of M.D. All recipi- 
ents of both degrees, lileraiy and medical, are 
requested to forward their names at once to Dr. 
R. J. Dunglison. Secretary, S14 N. iCith Street, 
Philadelphia, Pa. 



A' 



YOUNG MAN can have lucrative engage- 
It, not only a lixed salary, but accord- 
. work accomplished in travelling for 
A personal interview invited. 
N. D. C. HODGES, 

47 Lalayeiie EUce, New York, 



A YOUNG SCOTCHMAN desires an a 
pointmenl in America. Three years 
English Government Office, Good referencf 
Address '■Jack" care J. Lawson & Coy, 
Princes St., Aberdeen, Scotland. 



PHYSIOLOGY AND HYGIENE. — A 
Fellow of the Mass. Med. Society, Mem- 
ber of the Suffolk District Medical Society, and 
farmer Assistant Editor of The Annats of 
Gynaicoli^)', desires a position as instructor in 
Physiology and Hygiene. Addreis " N, ' 47 
Lafayette Place, N.Y. City. 

MECHANICIAN.— An oplician and maker 
of instruments of precision of experience 
would be glad of a position where his skill 
would be valued in connection with some higher 
educational institution. Address G. J., care of 
Science, 47 Lafayette Place, New York. 

SCIENCE-TEACHING. — A specialist in 
science. teaching, physics, chemistry, and 
physiography desires an engagement, preferably 
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GREATEST SPEED ON RECORD 1 1 



100,000 

Daily 
Users. 




O. A. M'Brlde wrsle t»9 word* In m ilMiU 
mlante, BHndfeldrd, ■■»■• In eBCb raie 
proTlBS the fklaltf ar mu)' ■( <li* MBt*- 
mMlts of oar competlton. 



THE AMERICAN WRITING MACHINE CO.. 

BARTPORD, C;OI«I«. 

BRANCH OPFIOK6 1-297 Broadway. N. V.i 
14 W. 4th BtrMt. CInclnnall, 0.1 lOOSArob 
Street. Phiiadviphla. 



After-Holiday Sales. 



Beginning Monday, Jan. 6, 1890, we shall 
have on sale extensive assortments In the >ev- 
eral departments of Silks, Velvets, Woolens. 
Laces, and Linens, at prices carefully revised 
during the annual Stock-taking. 

JAUESUcCREERY&CD. 

BROADWAY AND ELEVENTH JIREET, 

NEW ¥ORH. 



Physical Apparatus. 

Electrical Apparatus. 
Chemical Apparatus. 

For Schools and Colleges. 

Wriie (or EsiJmai.s. 

JAMES W. QUEEN & CO., 



H. Wunderlich & Co., 

868 BROADWAY, 

NBW VORK. 

Invite special aliention to iheir latest 
importations of Modern Etchings, En- 
gravings, Brown's Carbon Photographs 
and Watercolor Paintings, also to their 
targe collection of Rare English Mezzo- 
tints, Fancy Subjects by Bartolozzi, 
old Line Engravings, and Original 
Works by Rembrandt, Durer, and other 
old masters. 



IMPROVED OIL LIGHT 

MAGIC LANTERNS. 

Aiit Limi and Eltctric Ligkl A^amtut, aa 

mechanical, plain, and fine colored vietst. 

J. B. COLT ft CO.. KanuKuitann, 

No, 16 Beekman STBBtT, New York. 



THE HIGHEST AWARD OF A GOLD MEDAL 
at the PARIS EXPOSITION was secured by the 

REMINGTON 

STANDARD TYPEWRITER, 

which has been for FIFTEEN YEARS THE STANDARD, 

and Embraces the Latest and Highest Achievements of Inventive Skill. 

, SEAMANS & BENEDICT, 327 BROADWAY, NEW YORK. 




CHANCE FOR ALL 

To Bnjoy a Cup of PerfTCt 
Taa. A TRiAb ORDtR " 




Schools In Insimclinfcli , 

clples of mornlllr wltboul IdcuIcbiIbk rellglou 
ttfn(». For puUculan applj 10 R. B. WESTBBOOK, 
-— jBii, Not. iSi ITOTOirordSI. 



Readers of Science 

Cvrrtip^Hding witk or viiiling Advirtisert 
viUlamfirtt great f aver by mtHliBning Iht paper. 



PATENTS. 

Tbs creBler partot mr f«eamar t>B paid on allow. 
aDoeoFu. P. appUcBlioiu uudcrtakon befonllarcb 
Isr, tseO. A Kunewhat similar arTantement mar 1» 
made wltb resard to Forelfn Patenu, lorwblcb I 
haTB latalT Impiorsd mr facUidM. WH. H. BAB- 
COCK, Altornsfat' Law and Solicitor of Patsnli. BIS 
8«TeDiliSL, Waataincloo, D.C. P.O. Box Sa For- 
merly Aniiiant Examiner in VS. Aifenf Ofiix. 
Thiriien ytati' practice. 



Old and Rare Books. 



Catal(^e No, 3g nearly ready. Will contain 
many icarce works pertaining to Natural His- 
1. out of print books, as a whole. 



A. S. CLARK, 
34 Park Row, New York atj. 



OLD BOOKS. Catalogue No. « Now Rudy. Put 
. AuiBicuiA. Part II. Vatuhal KlBTOHr. 
S. H. CHADBOURNE. 
OldBwiliia '" 



Booki and Magaiinci, 
M Wamn Su, Roiburr. Man 



BACK NUMBERS and complitc tau of leidini Mag 
aiidu. Rale, law. AH. MAG. EXCHANCS 
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AN IMPROVED STEAM-DRIVEN FAN. 

The accompanying illuitration shows a new design of fan 
driven direct by a vertical steam engine, making a compact and 
direct-acting piece of machinery. There is no question but that 
the direct attached engine affords far superior advantages in fan 
propulsion, there being no slipping or wearing of belts, the rate of 
speed being easily increased or diminished as occasion requires. 
perfect control of the fan as to starting and slopping instantly be- 



The engine shown is for either high or low pressure iteam. and 
runs with very little friction, as it has balanced valves. . It is made 
in sizes ranging from two to fifty horse-power where high-pressure 
gleam is used. 

By reference to the engraving, it will be noted that while doing 
its work, the engine acts as a brace to the blower, the base of 
which is made of the best angle steel. The amount of bearing 
surface also deserves comment, being one of the engine's strong 
points, considering its compact build. In a one-hundred- inch fan 




STEAM-DRIVEN FAN. 



ing secured. Where economy of space is an object this combina- 
tion possesses great advantages, as but little more room than that 
taken up by the fan itseH is required, which is less than that used 
with a pulley and belt. In some makes of fans with direct attached 
engines the engine has been attached so as to leave no space be- 
tween it and the blower, but where perfectly noiseless action is im- 
perative, some space should be left. And when the fan is required 
for continuous use, the Utter is the more satisfactory plan. 



ihe shaft is three inches and a quarter in diameter, and the bear- 
ings are fifteen inches and three-quarters long. 

There can hardly be a doubt that the great variety oE uses to 
which blowers may be readily adapted was never realized in the 
earlier periods of their manufacture; but when one reviews the 
substantial growth each year in this one branch ol the manufact- 
uring business alone, it is no marvel that neither pains nor expense 
are spared to produce patterns which in design, durability, and 



i8 



SCIENCE. 



[Vol. XV. No. 362 



construction are abreast of the times, and fully satisfy the rapidly 
increasing demand for them. 

In order to be a complete success, a direct driven fan should 
possess high speed, ability to run continuously, and oft-times in the 
midst of considerable dust, without the engineer's attention at any 
regular time. These qualities seem to be fully secured in the fan 
shown, which is made by the Buffalo Forge Company of Buffalo, 
N.Y. ' 

CLARK UNIVERSITY.' 

We are here to mark in a simple way, as befits its dignity, a 
rare event, which we hope and pray may prove not only the most 
important in the history of this favored city, but of forever grow- 
ing significance for our state and nation, for culture and humanity. 

Located, with great forethought, in a city whose culture ensures 
that enlighted public sentiment so needful in maintaining the high- 
est possible academic standards ; in a city whose wealth and good 
will, we trust, are as fair a promise as can anywhere be given or 
asked of that perpetual increase of revenue now required by the 
rapid progress of science ; in a city central among the best colleges 
of the East, whose work we wish not only to supplement but to 
stimulate, whose higher interests we hope to serve, and whose 
good will and active co-operation we invite ; governed by trustees 
of eminence in the nation as well as in the state, who ask no sec- 
tarian and no political questions of their appointees, whose influ- 
ence without and whose counsels within are of inestimable and 
well appreciated value ; consecrating ourselves to the toil of science 
at an hour so peculiarly critical and so opportune in the university 
development of the country, — I must believe that not only every 
intelligent inhabitant of Worcester, but every unbiased friend of 
higher education everywhere, will wish to add to our already un- 
expectedly large endowment of public and private good will at 
home and abroad, his and her hearty, ungrudging, and reiterated 
God-speed. 

Just because, instead of the easy and wasteful task of repeating 
what is already well done about us, we strive to take the inevitable 
next step, and to be the first, if we can, upon the higher plane ; 
because we must study not only to utilize all available experience 
wherever we can, but to be wisely bold in innovations wherever we 
must ; because there will be indifference and misconception from 
friends who do not see all the importance of our work at first ; be- 
cause there are difficulties inherent in the very nature of that work 
itself as great as the work is needed, — we must go slowly and 
surely, establishing but few departments at first, and when they 
are made the best possible, adding new and most related ones as 
fast as we can find the men and money to support them. We 
must prolong the formative period of foundation, and must each 
and every one realize well that we are just entering upon years of 
unremitting toil, in which patience and hope will be tempered with 
trial. But our cause is itself an inspiration, for it is in the current 
of all good tendencies in higher education ; and of the ultimate 
success of what is this day begun, there is not a shadow of doubt 
or of fear. 

Our history begins more than twenty years ago, in the plans of 
a reticent and sagacious man, whose leave we cannot here await 
to speak of, who in affluence maintains the simple and regular 
mode of life inbred in the plain New England home of his boyhood, 
— plans that have steadily grown with his forture, and that have been 
followed and encouraged with an eager and growing interest, which 
extended to even minor items, by the devoted companion of his life. 
Besides a large fund already placed to our account, he has given 
his experience and unremitting daily care, worth to us large sums 
in economies, and resulting in well-appointed buildings, and a 
solidity of materials and a thoroughness of workmanship which I 
believe are without a parallel of their cost and kind in the country. 
Not only in the multifarious work of the university office, its methods 
of estimates, orders, book-keeping, of individual accountability for 
all books, apparatus, supplies, and furniture, but in the larger ques- 
tions of university polity without and effective administration with- 
in ; in the definition of duty for each officer, the strict subordina- 
tion and the concentration of authority and responsibility sure to 

» Address delivered by President G. Sunley Hall at the opening of Clark Univer- 
sity, Worcester, Mass., on Oct. '3, 1889. 



appeal to all who have the instinct of discipline, and which are ex- 
ceptionally needful where the life of science is to be so free, and 
the policy so independent ; in the express exemption, too, of all in- 
structors who can sustain the ajdor of research from excessive 
teaching and examination, in the appointment of assistants in a 
way to keep each member of the staff at his best work and to avoid 
the too common and wasteful practice in American universities of 
letting four- thousand- dollar men do four-hundred-dollar work, in 
the ample equipment of each department, that no force be lost on 
inferior tools, — in all these and many other respects, the ideal of 
our founder has been to make everywhere an independent applica- 
tion of the simplest and severest but also the largest principles of 
business economy. 

As business absorbs more and more of the talent and energy of 
the world, its considerations more and more pervading if not sub- 
ordinating, whether for better or worse, not only the arts, the 
school, the press, but all departments of church and state, making 
peace and war, cities or deserts, so science is slowly pervading and 
profoundly modifying literature, philosophy, education, religion, 
and every domain of culture. Both at their best have dangers, and 
are severe schools of integrity. The directness, simplicity, cer- 
tainty, and absorption in work so characteristic*of both, are setting 
new fashions in manners, and even in morals, and bringing man 
into closer contact with the world as it is. Both are binding the 
universe together into new unities and imposing a discipline ever 
severer for body and mind. When their work, purified of deceit 
and error, is finished, the period of history we now call modern 
will be rounded to completeness, culture will have abandoned 
much useless luggage, the chasm between instruction and educa- 
tion will be less disastrous, and all the highest and most sacred of 
human ideals will not be lost or dimmed, but will become nearer 
and more real. 

When one who has graduated with highest honors from this 
rigorous school of business, after spending eight years of travel 
abroad studying the means by which knowledge and culture — the 
most precious riches of the race — are increased and transmitted, 
and finding no reason why our country, which so excels in busi- 
ness, should be content with the second best in science, devotes to 
its services not only his fortune at the end of his life, but also years 
yet full of exceptional and unabated energy, we see in such a fact 
not only the normal, complete, if you please, post-graduate ethical 
maturity of an individual business life, but also a type and promise 
of what wealth now seems likely to do for higher education in 
America. It is no marvel that our foundation has already been so 
often, so conspicuously, and so favorably noted in authoritative 
ways and places in an European land, where, if monarchy should 
yield to a republic, university culture could not penetrate its peo- 
ple as it now does. It is thus a more typical and vital product of 
the national life at its best than are foundations made by state or 
church in which to train their servants. In thus giving his fortune 
to a single highest end as sagaciously and actively as he has ac- 
quired it, may our founder find a new completeness of life in age, 
which Cicero did not know, and taste " all the joy that lies in a 
full self-sacrifice." 

The very word " science," especially when used in its relation to 
business, is too often degraded by cheap graduates who are just 
fit to look after established industrial processes, but are useless if 
competition finds or needs new and better ones ; who certify to 
analyses of commercial products that good chemists know are im- 
possible ; who, if international competition in manufactures were 
more free, would give place to better trained, perhaps German, ex- 
perts still faster than they are doing ; who in criminal, medical, 
and patent-law suits often have the address to carry judge and 
jury against far better chemists, but who have no conception of 
the higher quality and more rigorous methods of their own sci- 
ence ; who make chemistry, physics, and geology mercenary, culi- 
nary, the servants instead of the masters of industrial progress 
and the very "life-springs of all the arts of peace or war." This 
evil, although so great and common that even the best men in 
other professions too rarely see the high ideal culture-power of real 
science, is yet only incidental and temporary. 

A good illustration of the high and normal technological value of 
pure science is at hand in dyeing, one of the most scientific among 
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the many and increasing chemical industries. England furnishes 
nearly all the raw, formerly valueless, material for coal-tar colors, 
out of which Germany made most of the seventeen and a half mil- 
lion dollars' worth manufactured in 1880. England bought back 
a large fraction of the colored goods, and Germany made the 
profits, because she could furnish the best training in pure chem- 
istry. It is for this reason that she is driving other countries out 
of the field in other leading chemical industries. The great facto- 
ries there employ from two or three to more than a score each of 
good, and often the best, university- trained chemists, at large sala- 
ries, and the best of these spend a good part of their time in origi- 
nal research in the factory laboratories. The prospect of these 
lucrative careers has had very much to do in filling the chemical 
laboratories of the universities with hundreds of students, and the 
German government (best that of Prussia) has met the demand by 
erecting and equipping new and sometimes magnificent laborato* 
ries at nearly all of her universities. New artificial processes of 
making organic products of commerce have freed thousands of 
acres of land where they were formerly grown, and have made new 
industries and often impaired old ones. Many professors of chem- 
istry make large outside incomes. Nearly all are sanguine, some 
even declare, that before very long leading drugs, and even food, 
that will equal if not actually excel nature's products, will be made 
artificially. The leading professor in one of the largest chemical 
laboratories of Germany told me in substance that he no longer 
went after outside technical work, but now made it a virtue to wait 
for it to seek him ; and it has been strongly urged that even the 
government should take steps to prevent the migration of German 
chemists to the universities of other countries, lest Germany lose 
her pre-eminence in chemical industries. 

This remarkable contact of the marvellous new business-life and 
energy of Germany, particularly of North Germany (which in both 
suddenness and vigor equals any of the wonderful developments in 
this country), with staid and tranquil academic ways, has had 
some marked reverberations, and given new direction and impetus 
to other studies in some other departments where it is not directly 
felt. It has led to the erection and equipment by the government 
of great technological schools, and has shown to business men and 
employers that no course in the sciences which underlie tech- 
nology can be too advanced, prolonged, or severe to be practical. 
Where ought the value and significance of such a training be bet- 
ter appreciated than here in the land of Fulton, Morse, Bell, and 
Edison ? 

There are, however, eminent chemists in Germany, and many 
more in surrounding European countries, who deplore what they 
call the irruption of the technical spirit into the universities. They 
fear the proximity of the factory and the patent office to the uni- 
versity laboratory has narrowed the field of view and made meth- 
ods of research relatively less severe ; they complain that in their 
teaching they must hasten over inorganic chemistry, neglecting all 
the other elements for the carbon compounds, and that there 
are almost no inorganic chemists in Germany; that in choosing 
between several substances inviting research, one of which prom- 
ises great commercial value and the other none, strict scientific im- 
partiality is lost ; that in the eagerness for practical results, prob- 
lems are attempted too complex for the present methods of experi- 
menters, who are trying to " eat soup with a fork," as one sadly 
told me, and that thus, while published researches are more nu- 
merous they are less thorough, and have introduced many formulae 
that neither prove nor agree, so that much work now accepted must 
be done over again and far more thoroughly ; that even Liebig set 
a bad example in this respect, and that many new products, of 
which university chemists boast, are so inferior to those of nature 
as to be really adulteration. 

What I have tried to illustrate mainly in the field of one science 
is more or less true under changed ways and degrees in the sphere 
of others. The sciences are also at the very heart of modem med- 
ical studies. Biology explores the laws of life, upon which not 
only these studies but human health, welfare, and modem concep- 
tk>n8 of man and his place in nature, so fundamentally rest. The 
law of the specific energy of nerves, e.g., which Helmholtz says 
equab in importance the Newtonian law of gravity, and more than 
anything else made physk)logy the science which has had so lai^ge 



a share in raising the medical profession in Germany to a position 
in the intellectual world such as it never had before, doing for it 
in some degree what chemistry has done for dyeing; and even 
instruments like the ophthalmoscope, which almost created a de- 
partment of medical practice, or the spectroscope, now indispensa- 
ble in the Bessemer process, in sugar refining, in wine and color-dye 
teists, the detection of photographic sensibilators, in the custom- 
house, and in two important forms of medical diagnosis, — all 
these, to cut short a long list of both epoch-making laws and im- 
portant instruments, are the direct products of whole-souled devo- 
tion to unremunerative scientific research. 

It is hard for medical students to realize that they cannot under- 
stand hygiene, forensic medicine, pharmacology, and toxicology 
without a rigorous drill in chemistry ; that they must know physics 
to understand the diagnostic and- therapeutic use of electricity, 
ophthalmology, otology, the mechanism of the bones, muscles, cir- 
culation, etc. ; that zoology is needed to teach sound philosophic 
thought, generic facts about the laws of life, health, reproduction, 
and disease. These, and sometimes also sciences like mineralogy, * 
anthropology, and psychology, are required in Europe, with much 
more rigor than is common with us, of every medical student. 
Thus doctors, like technologists, cannot know too much pure sci- 
ence. An eminent medical practitioner in Europe compares young 
physicians who slight the basal sciences of their profession and 
pass on to the clinical, therapeutic, and practical parts, to young 
men who grow prematurely old and sterile. The phrase of Hip- 
pocrates, " God- like is the physician who is also a philosopher," is 
still more true and good in its larger, more modern, and looser 
translation, viz., exalted is the physician who knows not only the 
most approved methods of practice, but also the pure sciences 
which underlie and determine both the dignity and the value of his 
profession. 

Medical instruction, on the one hand, must select as its founda- 
tion those sciences and those parts of the sciences most useful in 
meeting man's great enemy, disease. It needs far more anat- 
omy than physics, and little mathematics, astronomy, or geology. 
Technical instruction, on the other hand, is and must be so organ- 
ized as to reflect the state of industry. It properly lays more 
stress upon chemistry, with its many applications, than upon biol- 
ogy, which has far fewer ; more upon electricity than upon molec- 
ular physics ; and more upon organic • than inorganic chemistry. 
The university, which is entirely distinct from and higher than any 
form of technical or professional instruction can be, should represent 
the state of science per se. It should be strong in those fields 
where science is highly developed, and should pay less attention to 
other departments of knowledge which have not reached the scien- 
tific stage. It should be financially and morally able to disregard 
practical application as well as numbers of students. It should be 
a laboratory of the highest possible human development in those 
lines where educational values are the criterion of what is taught 
or not taught, and the increase of knowledge and its diffusion 
among the few fit should be its ideal. As another puts it, " The 
more and better books, apparatus, collections, and teachers, and 
the fewer but more promising students, the better the work." In 
Europe, besides its duty to science, the university must not fail of 
its practical duty to furnish to the state good teachers, preachers, 
doctors, advocates, engineers, and technologists of various kinds. 
Here a university can, if it chooses, do still better, and devote itself 
exclusively to the pure sciences. These once understood, their ap- 
plications are relatively easy and quickly leamed. The university 
must thus stand above, subordinate, and fructify the practical 
spirit, or the latter will languish for want of science to apply. 

The important facts that are both certain and exact, and the 
completely verified laws, or well ordered, welded cohesion of 
thought that approach such mental continuity as makes firm, com- 
pactly woven intellectual or cerebral tissue, are so precious in our 
distracted and unsettled age, that it is fio marvel that impartial 
laymen in all walks of life are comuig to regard modem science in 
its pure high form as not only the greatest achievement of the race 
thus far, but also as carrying in it the greatest though not yet well- 
developed culture power of the world, not only for knowledge but 
also for feeling and conduct. It is of this power that universities 
are the peculiar organs ; to them is now committed the highest in- 
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terests of man ; from them and from science now come the light 
and advancement of the world. They became and remained the 
asylums of free thought and conviction when Rome and all other 
privileged orders declined, and their germs were brought and pi- 
ously and early planted on these shores by our fathers. The term 
is not only " the noblest in the vocabulary of science/* but univer- 
sities are the chief nurseries of talent, where is kept alive the holy _ 
fervor of investigation that in its passion for truth is fearless of 
consequences, and has never been more truly and loftily ideal than 
now, when its objects of study are often most crassly material. It 
is their quality more than any thing else that determines not only 
the status of the medical and all technological professions, but also 
whether the legal profession is formal, narrow, mercenary, and un- 
learned, as it seems now in danger of becoming in Germany ; be- 
cause even the German universities, despite their great pre-emi- 
nence in all other respects, are by general consent of the most 
competent Germans themselves relatively weak in those depart- 
ments which underlie the practice of law, or broadly based on his- 
tory and social or economic science, informed in administrative ex- 
perience, and culminating in judicial talent and statesmanship. 
Universities largely determine whether a land is cursed by a fac- 
tious, superstitious, half-cultured clergy, or blessed by ministers of 
divine truth, who understand and believe the doctrines they teach ; 
who attrai:t an4 enlarge the most learned, and penetrate the life of 
the poor and ignorant, quickening, comforting, and informing in- a 
way worthy the Great Teacher himself, and making their profes- 
sion as it should be^— the noblest of human callings. 

Compared with otir material progress, we are not only making 
no progress, but are falling behind in higher education. It has 
been estimated that but five per cent of the practising physicians 
of this country have had a liberal education, and that sixty per 
cent of our medical schools require practically no preliminary train- 
ing whatever for admission, while European laws require a uni- 
versity training for every doctor before he can practice. Again, 
we apply science with great skill, but create or advance it very 
little indeed. Should the supply of European science, which now 
so promptly finds its way here and fertilizes and stimulates to more 
or less hopeful reaction our best scholars, and upon which we live 
as Upon charity, be cut off by some great war or otherwise, the un- 
balanced and short-sighted utilitarian tendencies now too prevalent 
here would tend toward the same stagnation and routine which 
similar tendencies, unchecked, long ago wrought out in China. 
We all most heartily believe in and respect technical and applied 
science and all grades of industrial education, but these are as 
much out of place in a truly academic university as money-changers 
were in the temple of the Most High. 

But yet the fact that these and other evils and difficulties are now 
so widely seen and so deeply felt, that endowments for higher 
education seem now the order of the day, that the largest single 
endowment in this country has already so effectively begun so 
many reforms in scarcely more than a decade in Baltimore ; that 
churchmen, statesmen, and business men now need only to see 
their own interests in a way a little larger and broader, as they are 
now tending to do, to co-operate more actively than they ever have 
done in strengthening our best foundations, — such considerations 
sustain the larger and more hopeful view that our country is al- 
ready beginning to rise above the respectable and complacent 
mediocrity still its curse in every domain of culture, and will show 
that democracy can produce — as it must or decline — the very 
highest type of men as its leaders. The university problem seems 
to be fairly upon us. We now nped men in our chairs whose 
minds have got into independent motion, who are authorities and 
not echoes, who have the high moral qualities of plain and simple 
living and self-sacrificing devotion to truth, and who show to this 
community and the country the spectacle of men absorbed in and 
living only for pure science and high scholarship, and are not mere 
place-holders or sterile routine pedagogues, and all needed material 
support is sure to come. 

A word so characteristic here that it might stand upon our very 
seal, is " concentration.'* Of this, our founder, in declining to 
scatter his resources among the countless calls from individuals, 
institutions, and causes, from excellent to vicious, and refusing us 
as yet, in the one work he has set out to accomplish, no needed 



thing, sets an example. We have selected a small but closely re- 
lated group of five departments, and shall at first focus all our 
means and care to make these five the best possible. Neither the 
historical origin nor the term " university " have any thing to do 
with completeness of the field cf knowledge. The word originally 
designated simply a corporation with peculiar privileges, and 
peculiarly independent to do what it chose. We choose to assert 
the same privilege of election for ourstlves that other institutions 
allow their students, and offer the latter in choosing their subjects 
a larger option between institutions. The continental habit of 
inter- university migration, also, on the part of students, if once 
adopted here, would no doubt stimulate institutions no less than it 
has stimulated competing departments in the same university. 
Our plan in this respect implies a specialization as imperatively 
needed for the advanced students as it would, we admit, be un- 
fortunate for students still in the disciplinary collegiate stage. If 
our elementary schools are inferior to the best in Europe, and if 
our fitting schools are behind the French Lycee, the German 
gymnasium, and the great English schools, it is our universities 
that are comparatively by far the weakest part of our national sys- 
tem. The best of these best know that fifty or one hundred in- 
structors cannot do the work of three hundred and fifty ; that they 
cannot hope at present to rival European governments which erect 
single university buildings costing nearly four million dollars each, 
as at Berlin and Vienna, nor equal the clinical opportunities of 
large European cities with poorer populations and more concen- 
trated hospital systems. Our strongest universities are far too 
feeble to do justice to all the departhients, old and new, which they 
undertake. Our institutions are also too uniform ; the small and 
weak ones try to copy every new departure of the stronger ones, 
as the latter copy the far stronger institutions in Europe. If the 
best of them would do work of real university grade, should they 
specialize among the fields of academic cuhure, doing well what 
they do, but not attempting to do every thing, the American sys- 
tem might yet come to represent the highest educational needs of 
the country. In contrast with the present ideal of horizontal expan- 
sion and the waste of unnecessary duplication, we believe our de- 
parture will be as useful as it is new. 

Again, concentration is now the master word of education. In 
no country has the amount of individual information been so great, 
the range of intelligence so wide, the number of studies attempted 
by young men in colleges and universities so large for the time 
and labor given to each, the plea for liberal and general, as distinct 
from special and exclusive studies, been so strong. This is well, 
for general knowledge is the best soil for any kind of eminence or 
culture to spring from, and because power, though best applied on 
a small surface, is best developed over a large one, and not in 
brains educated, as it were, in spots. More than this, our utilitarian 
ideal of general knowledge is far more akin to that of Hippias, who 
would make his own clothes and shoes, cook his own food, etc., or 
to that of Diderot, who would learn all trades, than to the noble 
Greek ideal of the symmetrical all-sided development of all the 
powers of body and mind. The more general knowledge the 
better; but every thing must shoot together in the brain. In the 
figure of Ritcher, the sulphur, saltpetre, and charcoal must find 
each other, or the man makes no powder. The brain must be 
trained to bring all that is in it to a sharp focus without dispersive 
fringes. The natural instinct of every ambitious youth is to excel ; 
to do, or make, or know something better than any one else, to be 
an authority ; to surpass all others, if only in the most accuminated 
speciality. Learning thus what true mental freedom is, he is more 
docile in all other directions. 

If it be extravagant to say that no minds are so feeble that they 
cannot excel, if they concentrate all their energies upon a point 
sufficiently small, nothing is more true than that the greatest pow- 
ers fail if too much is attempted. This is not only a wise instinct 
that makes for economy, but, in the parliamentary committee- 
rooms, in corporation meetings, in the court room, in business, in 
science, in the sick-chamber, the modern world in nearly every de- 
partment is now really governed by experts, — by men who have 
attained the mastery that comes by concentration. The young 
man who has had the invaluable training of abandoning himself to 
a long experimental research upon some very special but happily- 
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chosen point was typically illustrated in a man I knew. With the 
dignity and sense of finality of the American senior year quick 
within him, his first teacher in Germany told him to study experi- 
mentally one of the score of muscles of a frog's leg. He feared 
loss and limitation in trying to focus all his energies upon so small 
and insignificant an object. The mild dissipation of too general 
culture, the love of freedom and frequent change, aided by a taste 
for breezy philosophic romancing, almost diverted him from the 
frog*s leg. But as he progressed he found that he must know in a 
more minute and practical way than before — in a way that made 
previous knowledge seem unreal — certain definite points in elec- 
tricity, chemistry, mechanics, physiology, etc., and bring them to 
bear in fruitful relation to each other. As the experiments pro- 
ceeded through the winter, the history of previous views upon the 
subject were studied and understood as never before, and broader 
biological relations gradually seen. The summer, and yet another 
year, were passed upon this tiny muscle, for he had seen that its 
laws and structure are fundamentally the same in frogs and men, 
that just such contractile tissue has done all the work man has ac- 
complished in the world, that muscles are the only organ of the 
will. Thus, as the work went on, many of the mysteries of the 
universe seemed to centre in his theme ; in fact, in the presence 
and study of this minute object of nature he had passed from the 
attitude of Peter Bell, of whom the poet says, 

** A cowslip by the river's brim 

A yellow cowslip was to him. 

And it was nothing more," 

up to the standpoint of the seer who ** plucked a flower from the 
crannied wall," and realized that could he but understand what it 
was, *' root and all, and all in all, he would know what God and 
tnan is." Even if my friend had contributed . nothing in the shape 
of discovery to the great temple of science, he had felt the omn^ 
^utit fiunctum of nature's organic unity, he had felt the profound 
and religious conviction t^at the world is lawful to the core ; he 
had experienced what a truly liberal education, in the modern as 
•distinct from the mediaeval sense, really is. We may term it non- 
professional specialization. 

Perhaps the most thorough and comprehensive government re- 
ports ever made in any language are those of the English parlia- 
mentary commissioners on endowments. The first of these occu- 
pied nearly nineteen years, and fills nearly two- score heavy folio 
volumes. In all, about twenty thousand foundations, new and 
centuries old, large and small, devoted to a vast variety of uses, 
^ood and questionable, were reported. The conclusions drawn 
from this field of experience, which is far richer and wider in Eng- 
land than elsewhere, was, that, of all the great popular charities, 
4iigher education has proven safest, wisest, and best, and that for 
two chief reason : first, because the superior integrity and ability 
of the guardians who consented to administer such funds, the in- 
telligence and grateful appreciation of those aided by them, and 
the strong public interest and resulting publicity, all three com- 
bined to hold them perpetually truest to the purpose and spirit of 
the founders ; and secondly, because in improving higher education, 
all other good causes are most effectively aided. The church can in 
fio other way be more fundamentally served than by providing a 
still better training for her ministers and missionaries. Charity for 
hospitals and almshouses is holy, Christ-like work, but to provide 
a better training for physicians and economists, teaches the world 
to see and shun the causes of sickness and poverty. Sympathy 
must always tenderly help the feeblest and even the defective 
classes, but to help the strongest in the struggle for existence, is to 
help not them alone, but all others within their influence. 

Of all the many ways of supporting the higher education, indi- 
vidual aid to deserving and meritorious students is one of the most 
approved. In the University of Leipzic, e.g., four hundred and 
seven distinct funds can aid eight hundred aud forty-nine students. 
Of these funds, the oldest was established in 1325, and they are 
increasing in number, more new ones having been given between 
1880 and 1885 than in any entire decade before. In size they 
range from thirty- five thousand to fifty dollars ; in Berlin, from one 
liundred and forty thousand to one of less than forty dollars. In 
cases where conditions are specified, the most frequent limitation is 
Ao students from a certain locality, and next, to those of a certaia 



family. By the older founders students of theology were more 
often preferred, but the more recent funds are for medicine, law, 
philology, and pure science; and a fund of over two hundred 
thousand lately given the University of Marburg is for advanced 
students in those sciences which underlie medicine. These funds 
are often given, named for, held, and sometimes awarded by 
churches or their pastors, magistrates, heads of fitting schools, 
boards of education, representatives of prominent families, for stu- 
dents of their name, the donor himself or herself, individual pro- 
fessors, etc., subject of course to satisfying the university exami- 
ners. Many are tenable for one, more for three, and some for five 
and six years. The funds must be invested with pupilary security, 
and with interest commonly less than four per cent. In Cambridge 
and Oxford provision is made for nearly one thousand fellows and 
eight hundred scholars, not to mention the exhibitions at Oxford. 
The fellowships are more lucrative, and are designed for more ad- 
vanced men than are provided for in the German universities, the 
fellows aiding the master in internal administration. In England, 
besides the religious and other founders, as in Germany, the great 
historic industrial and mercantile corporations provide many of the 
fellowships and scholarships, particularly those of the sixteenth 
and seventeenth centuries ; and they are granted by bishops, cu- 
rates, heads of business corporations, masters of the great schools, 
heads or fellows of colleges. In France, where these foun- 
dations were swept away by the Revolution, stipends and bursaries 
are provided annually by the government. New appropriations for 
the most advanced students of all was the secret of the remarkable 
Ecole Pratique des Hautes Etudes, founded in 1868, of which a 
recent report just printed for the Exposition says, condensing its 
substance, that its purpose has always been to foster scientific zeal 
with no shade of temporal interest, that it restored the almost ob- 
literated idea of higher education, gave unity to scientific interests 
throughout France, and made her feel the scholarly desiderata of 
the age; made young professors not only well instructed, but 
trained in good methods ; that, although its profound researches 
are not manifest to the public, it has given a more scientific charac- 
ter to all the faculties, and rendered a service to the state out of all 
proportion to its cost. In France individuals co-operate with the 
state in this work. 

Has there ever been devised a form of memorial to, and bearing 
the names of, husbands, wives, children, or parents, by which even 
the smallest funds could be bestowed in a way more lastingly ex- 
pressive of the individuality, spirit, and the special lines of interest 
of the donor, more worthy the dead and more helpful to the high- 
est ends of life ? Since the first endowment of research in the 
Athenian porch and grove, thousands and thousands of donations 
of this sort have borne tangible witness to the sentiment so often 
and vividly taught by Plato, that, in all the world, there is no ob- 
ject more worthy of reverence, love, and service than eugenic, eu- 
peptic, well-bred, gifted young men, for in them is the hope of the 
world. 

The more advanced our standards are to be, the fewer will be 
our students, and the more expensive their needed outfit of books 
and apparatus. If we divide our running expenses only by the 
number of students our present fellowships and scholarships allow 
us to receive out of our two hundred and fifty applicants, the 
amount we spent per student, the first year, will probably be with- 
out a parallel. Besides this, for a number of students with impor- 
tant researches on hand, we are expending hundreds of dollars 
each for their individual needs, and should be glad to do so for 
more as good men. The best students very often graduate with 
empty pockets, but with their zeal and power at its best, and when 
an extra year or two would make a great difference in their entire 
career. Also, as the field of knowledge grows more complex, the 
economy of energy needed for concentration is impossible 1 without 
the leisure secured by comfortable support. 

Connected with all the protection, exemptions, and privileges so 
dearly prized and tenaciously clung to by the mediaeval universi- 
ties, there have always been dangers, sometimes grave and not yet 
entirely obviated. The new charity is often popularly called a sci- 
ence as well as a virtue. Its axiom is that no man has a right to 
give doles to beggars without satisfying himself personally or 
through some agency to that end that his gift will do good and not 
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harm to the recipient. History, and I may add personal observa- 
tion, shows that the same general law holds true to some extent in 
universities. I believe they should not award fellowships to men 
fresh from college (save in the very rarest cases), unless they were 
able to guide and direct as well as to follow their work in every de- 
tail. A fellow should be encouraged and stimulated by a daily 
and familiar intercourse with the professors. His methods, read- 
ing, and researches should be kept at their best, and the entire re- 
sources of. the institution should be a soil for his most rapid and 
helpful growth. Students thus served, even if their gratitude does 
not prompt them, as in some late instances in Germany, to study, 
revive and try to conform with piety to the ideal of ancient and sd- 
most forgotten donors, whose provisions they enjoyed, will not be 
lacking in appreciation. To appoint a man to use -such funds in 
electing among undergraduate courses, or to take his chances 
among the confusing multifarious subjects offered in foreign insti- 
tutions is, I believe, in most cases of small utility, and in some 
cases that I know, positively harmful. May the methods of exclu- 
sion we are studying be so effective that neither our precious funds 
nor the precious energy of our instructors be wasted upon the idle, 
stupid, or unworthy students, now too often exposed in vain for 
four years to the contagion of knowledge. 

" Education used to be a question for ladies and for schoolmas- 
ters," said a French statesman last spring, but it is now not only 
a question of state, on which the support of all great institu- 
tions depends, but the great question into which all others issue if 
profoundly discussed or studied. So greatly do republics need the 
whole power of education, and so serious is their struggle for ex- 
istence against ignorance and its attendant evils, that it has well 
been said that the problem whether this form of government be 
permanent is at bottom a question of education. But monarchies 
are no less dependent upon the education of their leaders and ser- 
vants. In his famous address declaring that if Germany was ever 
to be free and strong, it must be by becoming the chief educa- 
tional state of Europe, must realize the platonic republic in which 
the education of its youth was the highest care of the rulers, Fichte 
laid down the policy which has been one of the chief causes of the 
wonderful development of that country. Moreover, evolution, 
which shows that even life itself is but the education of proto- 
plasm, cells, and tissues, that the play-instinct in children and the 
love of culture in adults not only measure the superfluous individ- 
ual energy over and above that required by the processes neces- 
sary to life, but are perhaps largely the same, also makes it plain 
that the hunger for more and larger education of life is but the 
struggle of talent to the full maturity and leadership which is its 
right. • 

For myself, I have no stronger wish or resolve than that, in the 
peculiarly arduous labors I expect, I may never forget that this in- 
stitution should be a means to these high purposes, and not degen- 
erate to an end in itself : and may it be as true of our graduates 
to remotest time, as it is of us in a unique way and degree to-day, 
that we could not love Clark University so much, loved we not sci- 
ence and education more. 



HEALTH MATTERS. 
The Influensa. 



A SINGULAR characteristic of the present epidemic of influenza 
is its delay in visiting the British Isles. It seems to have been 
rampant in Paris and in Germany for some time before it crossed 
the channel, and victims are claimed for Boston even before the 
existence of the disease in England was acknowledged. This 
naturally raises the question whether it is a disease really brought 
from a distance. Is it anything more than the general prevalence 
of catarrhal affections, of colds and coughs, which the time of year, 
and the remarkably unsettled weather we have lately experienced, 
make readily explicable without any foreign importation ? Indeed, 
is influenza, after all, anything more than a severe form of the 
fashionable complaint of the season ? 

To answer the last question first, and so to put it by, there can 
be little doubt that influenza is a distinct, specific affection, and not 
a mere modification of the common cold. 



The symptoms, the history of the disease, and its distribution, 
all justify us in treating it as a distinct and specific disease, which 
when it is prevalent will rarely be mistaken, though, with regard ta 
isolated and sporadic cases, difficulties of diagnosis may arise. 
About its nature, or its affinities with other diseases, it is unne- 
cessary to speculate. It will be sufficient to inquire what its re- 
corded history in the past justifies us in expecting as to its behav- 
ior in the future. There are few cases in which history proves so- 
important an element in the scientific conception of a disease as it 
does in that of influenza. For hardly any disease shows a more 
marked tendency to occur in epidemics — that is, in outbreaks 
strictly limited in point of time. After long intervals of inaction or 
apparent death, it springs up again. Its chronology is very re- 
markable. Though probably occurring in Europe from very early 
times, it first emerged as a definitely known historical epidemic in 
the year 1510. Since then, more than 100 general European epi- 
demics have been recorded, besides nearly as many more limited ta 
certain localities. Many of them have in their origin and progress 
exhibited the type to which that of the present year seems to con- 
form. We need not go further back than the great epidemic of 
1782, first traceable in Russia, though there believed to have becD 
derived from Asia. In St. Petersburg, on January 2, coincidently 
with a remarkable rise of temperature from 35^ F. below freezing: 
to 5^ above, 40,000 persons are said to have been simultaneously 
taken ill. Thence the disease spread over the Continent, where 
one- half of the inhabitants were supposed to have been affected,, 
and reached England in May. It was a remarkable feature in this- 
epidemic that two fleets which left Portsmouth about the same 
time were attacked by influenza at sea about the same day, though 
they had no communication with each other or with the shore. 

There were many epidemics in the first half of this century ; and 
the most important of them showed a similar course and geo- 
graphical distribution. In 1830 started a formidable epidemic, the 
origin of which is referred to China, but which at all events by the 
end of the year had invaded Russia, and broke out in Petersburg 
in January, 1831. Germany and France were overrun in the spring,, 
and by June it had reached England. Again, two years later, in 
January, 1833, there was an outbreak in Russia, which spread to 
Germany and France successively, and on April 3. the first cases 
of influenza were seen in that metropolis : ** all London," in Wat- 
son's words, " being smitten with it on that and the following day." 
On this same fateful day Watson records that a ship approaching 
the Devonshire coast was suddenly smitten with influenza, and 
within half an hour forty men were ill. In 1836 another epidemic 
appeared in Russia; and in January, 1837, Berlin and London 
were almost simultaneously attacked. Ten years later, in 1847, 
the last great epidemic raged. 

Many interesting points are suggested by this historical retro- 
spect. What is the meaning of the westward spread of influenza, 
of cholera, and other diseases ? Is it a universal law ? To this 
it must be said that it is by no means the universal law, even with 
influenza, which has spread through other parts of the world in 
every kind of direction, but it does seem to hold good for Europe, 
at least in the northern parts. The significance of this law, as of 
the intermittent appearance of influenza, probably is that this is in 
Europe not an indigenous disease, but one imported from Asia. 
Possibly we may some day track it to its original home in the East, 
as the old plague and the modem cholera have been traced. 

As regards, however, the European distribution of influenza, it 
has often been thought to depend upon the prevalence of easterly 
and north-easterly winds. There are many reasons for thinking 
that the contagium of this disease is borne through the air by winds 
rather than by human intercourse. One reason for thinking so is 
that it does not appear to travel along the lines of human com- 
munications, and, as is seen in the infection of ships at sea,* is 
capable of making considerable leaps. The mode of transmission, 
too, would explain the remarkable facts noticed above of the sud- 
den outbreak of the disease in certain places, and its attacking so 
many people simultaneously, which could hardly be the case if 
the infection had to be transmitted from one person to another. 

Another important question, and one certain to be often asked, 
is suggested by the last ; namely, whether influenza is contagious. 
During former epidemics great care was taken to collect the ex- 
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f)erience of the profession on this point, and its difficulty is shown 
by the fact that opinions were much divided. 

The constancy of type of influenza, the mode of its transmission, 
«ts independence of climatic and seasonal conditions, all suggest 
that its cause is "specific," — that is, having the properties of 
^owth and multiplication which belong to a living thing. 

Whether the disease affects the lower animals is not absolutely 
•certain, but the human epidemic has often been preceded or ac- 
•companied by an epidemic among horses of a very similar disease. 
It is pretty well known that such a disease is now prevalent among 
horses in London. 

It is important that there should be observed .and recorded dur- 
ing the present outbreak, as carefully as the great demands at such 
a period upon the time and strength of practitioners will permit, 
the cases they, are called to. There are some especial points upon 
which more light is needed. Any observations which bear upon 
the accompanying insomnia, or upon the question of contagipus- 
fiess should be noted with precision. The questions of relapse, of 
recurrence, of remission, of second attacks after complete recovery 
from a first attack, should all receive further elucidation from the 
present outbreak. The duration of the epidemic in different local- 
ities, its behavior with reference to climatic changes, the direction 
and force of the winds, etc., merit close attention. It can scarcely 
t)e doubted that the poison is a microphyte multiplying in the air, 
and yet there is reason to believe that it sometimes travels, and 
that not slowly, against the course of the winds. It will be inter- 
•esting to learn whether the " influence *' was encountered by our 
European " squadron of evolution " in its voyage across the Atlan- 
tic. We have heard that a month ago cases occurred on a steamer 
•crossing the Pacific Ocean from Japan to San Francisco. 

There has been a somewhat greater variation in the symptoms 
in different cases than is ordinarily encountered in most acute dis- 
-eases dependent upon recognized specific poisons, although very 
|>ossibly it may prove that these may be classified under two heads. 
It is desirable to note how far the present cases of influenza re- 
semble and wherein they differ from dengue. 

It must, of course, be borne in mind that the mild, moist, open, 
variable season which has thus far prevailed, predisposes to ca- 
tarrhal troubles ; and again that a prostrating affection like this " in- 
fluenza " brings as an accompaniment or sequel to the weak, bron- 
chitis and pneumonia. It is, on the other hand, remarkable that in 
not a few of the severest cases of " influenza " lately encountered, 
catarrhal affections of the mucous membranes have been very 
slight. 

NOTES AND NEWS. 

During the past summer, at the Agricultural Experiment Sta- 
tion of Cornell University, investigations have been made on the 
general subject of the deterioration of farm yard manure, in three 
main directions ; namely, (i) What loss does horse-manure suffer 
when thrown out in a pile unsheltered from the weather ? (2) 
What loss does mixed farm-yard manure suffer when piled in % 
close pile so that fermentation is very slow ; but without protection 
from rainfall ? (3) Is there an appreciable loss of valuable matter 
when manure simply dries without fermentation ? The results of 
one season's trial seemed to show that horse-manure thrown in a 
loose pile and subjected to the action of the elements will lose 
nearly one-half of its valuable fertilizing constituents in the course 
-of six months ; that mixed horse and cow manure in a compact 
mass, and so placed that all water falling upon it quickly runs 
through and off, is subjected to a considerable, though not so 
igreat a loss, and that no appreciable loss takes place when manure 
simply dries. Professor Shelton, from the results of somewhat 
similar experiments carried on at the Kansas Agricultural Experi- 
ment Station, concludes as follows : " The moral which the experi- 
ment plainly emphasizes is, that, farm-yard manures must be 
hauled to the field in the spring ; otherwise the loss of manure is 
sure to be very great, the waste in the course of six months 
amounting to fully one- half the gross manure and nearly forty per 
cent of the nitrogen that it contained." To show that a large 
number of the farmers in the State are uninformed in this matter, 
or at least not sufficiently alive to its importance to take proper 
care of their manure, Mr. I. P. Roberts and Mr, Henry H. Wing, 



who had charge of the investigation, have had engravings made of 
photographs of two actual " farm steadings " as they were found 
to exist, early last spring. These show particularly the watery, 
miry condition of the yards and the heaps of nianure under the 
eaves. These are not isolated cases, but are fairly representative 
of a large number of similar views that were taken in one day in 
the course of a not very extended walk in a single locality, and 
that a dairy district. From what they have seen from car windows 
in their journeys through the State, much the same condition of 
things prevails generally. 

— In a recent paper on zoogeography, in Humboldt ^ as condensed 
in Nature^ Dr. Lampert states that a good many wolves are still 
captured in the east and west provinces of Germany, e.g., about 
fifty annually in Lorraine. In France, 701 wolves were destroyed 
in 1887 ; in Norway, only 15. It is estimated that in Russia the 
yearly loss in domestic animals through wolves is over ten million 
dollars, and the loss of game from the same cause, over thirty- five 
million. The German mole swarms apparently, in the neighbor- 
hood of Aschersleben, where 97>5i9 individuals were taken last 
year, and rewards amounting to nearly five hundred dollars were 
paid. In great part of Germany, however (Upper and Lower 
Bavaria, East and West Prussia), it is not met with. Mecklenberg 
and Pomerania are its northern limits at present. The beaver is 
nearly extinct in Germany, but a new settlement of thirty individu- 
als was recently discovered at Regenwehrsberg, not far from 
ShSnebeck, on the Elbe. A recent catalogue of diurnal' birds of 
prey in Switzerland (by Drs. Studer and Fatio) gives thirty-two 
species. The disappearance of the golden vulture is here notewor- 
thy. Early in this century it was met with in all parts of the Al- 
pine chain ; whereas now, only a very few individuals survive on 
the inaccessible heights of the Central Alps. 

— An interesting inquiry into prehistoric textiles has been re- 
cently made by Herr Buschan. As stated in Nature^ he examined 
tissues with regard to the raw material used, to their distribution 
in prehistoric Germany, to their mode of production, and to their 
alteration by lying in the ground. With certain chemical re-agents 
he was able to distinguish the various fibres, though much altered. 
The oldest tissues of Germany (as we now know it) come from the 
peat-finds of the northern bronze period. On the other hand, 
some articles of bone found in caves of Bavarian Franks, and evi- 
dently instruments for weaving or netting (bodkins, knitting nee- 
dles, etc.), show that already in the Neolithic period textiles were 
made. The art of felting probably preceded that of weaving. 
Herr Buschan sums up his results as follows : (i) in the prehistoric 
times of Germany, wool (mostly sheep's) and flax were made into 
webs, but no hemp ; (2) the use of wool preceded that of flax ; (3) 
the wool used was always dark ; (4) most of the stuffs were of the 
nature of huckaback (not smooth) ; (5) the textiles have, on the 
whole, changed but little in course of time. The author has 
some interesting observations on the oldest kinds of loom. The 
pile- builders on the Pfaffiker, Niederwyl, and Boden Lakes were 
busy weavers ; and they knew how to work flax fibres not only 
into coarse lace, fish-nets^ or mats, but into such finer article as 
fringes, coverlets, embroidery, and hair-nets. 

— A point of great importance for the progress of Western 
science in the Chinese Empire is whether it should be taught in the 
Chinese or in a foreign language. The subject has been frequently 
discussed, and quite recently the opinions of a large number of 
men most prominently engaged in the education of Chinese were 
collected and published in a Shanghai magazine, the Chinese Re^ 
corder. The editor says that nine-tenths of these authorities are 
of opinion that the Chinese language is sufficient for all purpo&es 
in teaching Western science. One gentleman states that Chinese 
students can only be taught science in their own language, and 
that the long time necessary for them to acquire English for this 
purpose is wasted ; another says that " science must be planted in 
the Chinese language in ord^r to its permanent growth and de- 
velopment ; " a third sees no reason why the vernacular should not 
be enough to allow the Chinese student to attain the very highest 
proficiency in Western science, although he admits that there is at 
present a want of teachers and text-books. Professor Oliver of 
the Imperial University at Pekin says he has never found English 
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necessary, but has always taught in Chinese. Professor Russell of 
the same institution finds Chinese sufficient for popular astronomy. 
On the other hand, Mr. Tenney says that it can only be for the 
most popular views of science that the vernacular is sufficient. "It 
is impossible," he says, " for scholars who are ignorant of any 
European language to attain any such excellence in modern sciences 
as to enable them to bear comparison with the finished mathemati- 
cal and scientific scholars of Europe and America." Thus, he con- 
tinues, as a medium of thought, any Western language is incom- 
parably superior to Chinese in precision and clearness ; the student 
acquainted with a foreign language has a vast field of collateral 
thought open to him which does not and never will exist in Chinese, 
and he can keep abreast of the times, which the Chinese student 
who must depend on translations cannot do. The relation of the 
Chinese student " to the world of thought is analogous to that of a 
blind and deaf person in the West, whose only sources of knowl- 
edge are the few and slowly increasing volumes of raised-type 
letters which make up the libraries of the blind." As has been 
said, however, the weight of opinion is against Mr. Tenney. 

— The special board of engineers appointed by the Secretary of' 
War to examine and report upon the most available point on the 
Gulf coast west of the Mississippi for a deep-water harbor have 
selected Galveston. Their report is now before Congress. The 
expense of improving Galveston harbor so as to fulfil the require- 
ments is estimated at $6,200,000. 

— It is generally recommended that cows at pasture in the sum- 
mer should have a supplementary grain ration, and a large number 
of the more progressive farmers pursue this practice with an evi- 
dent belief that it is profitable. In the absence of data as to the 
value of this practice it was deemed worth while to conduct, as 
carefully as might be, a somewhat extended experiment intended 
to afford, if possible, some light on the point in question. To this 
end a trial was instituted at the Cornell Agricultural Station, and 
conducted by I. P. Roberts and H. H. Wing. The experiment was 
made with six cows, selected from the University herd, making 
two lots mated in pairs, as nearly alike as was possible in age, 
breeding, time since calving, yield of milk, and time to next calv- 
ing. The conclusion reached as the result of the experiment is, 
that, while all the data so far go to show that it did not pay to give 
cows on good pasture a supplementary grain ration, yet there is 
not as yet sufficient data to warrant recommending those who 
follow this practice to give it up. So far as results in butter are 
concerned, they are so close as to be almost identical. It is quite 
possible that the milk yield may have been more influenced by the 
" milking habit " of the cows than by the grain fed. By milking 
habit is meant the tendency that different cows have to milk for a 
longer or shorter period after calving. All the cows used in the 
experiment had been in milk for a considerable period, four of 
them about five months, and the other two considerably longer. It 
is not only possible but quite probable that these last two were 
more influenced by the individual tendency to " run dry " than by 
the extra grain feed in the ration. Several conditions arose during 
the course of the experiment that may or may not have influenced 
the results ; and while in a certain sense they might be considered 
as foreign to the real discussion of the result, it seems worth while 
to mention them in this connection, (i) The rain-fall at Ithaca in 
the growing season of 1889 was phenomenal, especially in the 
months of June and July, the amounts in inches being as follows : 
June, 6.74 ; July, 6.73 ; August, 3.32 ; September, 2.57, while the 
average for the past 1 1 years has been June, 3.52 ; July, 3.95 ; 
August, 3.02 ; September, 2.44, and during the time of the experi- 
ment, June 8 to September 21, rain fell on forty-nine days. The 
pastures remained green, fresh, and luxuriant throughout the whole 
season. The grass, almost entirely blue-grass, grew continuously ; 
but, owing to the gravelly character of the soil, the grass did not 
become soft and watery, as often happens in soils that are natu- 
rally more moist. Perhaps had there been the usual midsummer 
drought with its accompaniment of parched pastures, the results 
from the supplementary grain ration would have been more 
marked. (2) A striking feature of the experiment was the large 
increase in the percentage of fat in the milk of lot 2 during the 
period from Aug. 4 to Sept. 7 inclusive, and a similar slight in- 



crease in the milk of lot i for the same period! This period coin- 
cided almost exactly with the period of least rainfall and highest 
temperature of the whole summer. From Aug. 5 to Sept. 5 in- 
clusive, there wasl)ut one rain of any considerable amount, witb 
some half dozen light showers on various intervening dates. Thus 
in the only time during the whole course of the experiment in 
which the conditions approached those of an ordinary season, there 
seemed to be the greatest effect from the grain ration. (3) An- 
other peculiarity that seems to be traced to climatic conditions 
was seen in the last two weeks of the experiment. Beginning oa 
Sept. 6, more or less rain fell on every day but one till the close of 
the experiment on the 21st. During this period the weather was 
almost continually doudy and what may be expressively termed 
"raw." From Sept. 7 to 21, the percentage of fat in the milk of 
lot I fell from 4.47 to 4.10, or nine per cent, while the fat in the 
milk of lot 2 in the same period, decreased from 5.77 to 4.61, or 
twenty per cent. (4) In view of the fact that a citizen of a neigh- 
boring State has been imprisoned for selling milk that was below 
the legal standard of twelve per cent of solids, it seems worth 
while to state that while, when the average analysis for three days 
is taken into account, the milk in this experiment was far above 
the required standard, yet there was one day when the milk from 
one lot fell below the legal requirement of 1 2 per cent total solids» 
and several others on which the percentage of total solids came 
dangerously near the " dead line." Had a sample been taken on 
that day by the State authorities the experimenters would have been 
liable to conviction under the law, and to a fine of not more than 
two hundred dollars and to imprisonment for not more than six. 
months. It seems that no law can be just that fixes an arbitrary- 
standard for the purity of milk which may depend upon the results 
of a single analysis. 

— Cocoa-nut butter is now being made at Mannheim, and, ac- 
cording to the American Consul there, the demand for it is steadily 
increasing. The method of manufacture was discovered by Dr. 
Schlunk, a practical chemist at Ludwigshafen. Liebig and Fre- 
senius knew the value of cocoa-nut oil or fat, but did not succeed 
in producing it as a substitute for butter. The new butter is of a 
clear whitish color, melts at from 26° to 28° C, and contains 
0.0008 per cent water, 0.006 per cent mineral stuffs, and 99.9932 
per cent fat. At present it is chiefly used in hospitals and other 
State institutions, but it is also rapidly finding its way into houses 
or homes where people are too poor to buy butter. The working 
classes are taking to it instead of the oleomargarines, against 
which so much has been said during the last two or three years. 

— In a recent number of Humboldt, as quoted in Nature, Herr 
Fischer- Sigwart describes the ways of a snake, Tropidonotus iessel- 
latuSt which he kept in his terrarium in Zurich. It was fond of 
basking in the sun on the top of a laurel, from which it climbed 
easily to a high cherry-tree fixed against a wall, its night quarters. 
Sometimes, after lying still for hours, it would hasten down into a 
small pond (about four square yards surface) containing gold-fish» 
and hide itself for a long time, quite under water, behind some 
stone, or plants, the tongue constantly playing. When a fish came 
near, the snake would make a dart at its belly. Often fnissing, it 
would lose patience, and swim . after the fishes, driving them into 
some comer, where it at length seized one in the middle of the 
belly, and carried it to land, much as a dog would a piece of wood. 
Curiously, the fish, after being seized, became quite still and stifF, 
as if dead. If one then liberated it, the skin of the belly was seen 
to be quite uninjured, and the fish readily swam away in the water. 
The author thinks the snake has a hypnotic influence on its prey 
(and he had observed similar effects with a ringed snake). It 
would otherwise be very difficult for the snake to retain hold of a 
wriggling fish. The snake usually carried off the fish some dis- 
tance to a safe comer, to devour it in peace. 

— The International Marine Conference at Washington con- 
cluded its labors with the end of the year. Tne work it has done» 
though not so much as had been anticipated, will be of value to 
the merchant marine of all maritime nations. The chief work of 
the conference related to the rules of the road at sea and the pre- 
vention of collisions. One important reform recommended is uni- 
formity in the buoyage system in all parts of the world, and others 
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relate to uniformity* in surveying laws ; in the reporting, marking, 
and removing of dangerous wrecks, derelicts, and other' obstruc- 
tions to navigation ; and in the transmission of weather signals and 
storm warnings. This, we trust, is only the first of a series of 
similar conferences. 

— The November meeting of the Chicago Institute of Education 
was quite a lively affair in comparison with the usual solemnity of 
the occasion, as we learn from Intelligence, The paper was by 
Fernando Sanford of the Englewood High School on the " Disci- 
plinary Value of Scientific Study." It was a well-knitted plea for 
the genuine study of science, and for the formation of the habits of 
seeing and stating propositions that the actual study of nature pro- 
duces. It deprecated the usual text-book study of science as un- 
worthy of a place in any respectable school. The paper laid con- 
siderable stress on the idea that every pupil should interrogate 
nature for himself and find his own answers ; that every subject 
should be taught by investigating it as if nothing had before been 
known about it. The president, Mr. Howland, wanted to putin a few 
words which he thought it possible the audience would not wish to 
remember more than three minutes, and he hoped they would not. 
Nevertheless, he wanted to say, that, while it was a charming paper, 
possibly the best one on the subject he ever heard or read, he did not 
believe in its doctrine at all. He did not believe that it is so neces- 
sary or so advantageous for children to handle the actual objects, 
to make so many experiments, to verify so many statements. The 
proposition that school children should investigate departments of 
science as if nothing had previously been known about them, and 
that the science learned from text-books is worthless, struck him 
as absurd. The other day he visited a school in which the pupils 
were studying a squirrel. He listened to their discovery of the 
number of toes it had, the way its joints bent, etc., etc. After all, 
what good did it do them ? What did they learn about the squir- 
rel that they did not know before ? If children had got to study 
science just as if the world had already learned nothing, where is 
the blessing of living in this nineteenth century X of inheriting the 
accumulated intelligence of the ages? He didn't believe we should 
throw away all that past generations have, discovered ; in other 
words, all our books, and start our pupils in the study of nature 
where the human race began. He believed he had as clear and 
complete an idea of a camel before he ever saw one as he had 
afterwards. Talk about pupils proving that a floating body will 
displace its own weight of the fluid ! What for ? He never 
proved it or saw it proved. Yet he knew it, knew it as absolutely 
as if he had performed the experiment a hundred time§. He 
didn't believe there ever was a time when he didn't know it. And 
so of the great mass of facts and principles which the paper would 
require to be taught inductively. Life is too short for us to in- 
dulge so freely in the time-wasting process of induction. He 
didn't believe in it. Let the pupil have the full "benefit of his in- 
heritance, and start with the present instead of with the beginning 
of time. And besides, man himself is the important element in 
this world. He and his institutions are more worth studying than 
all the rest beside. He would much rather study man than the 
rocks or the trees. It would be a misfortune if the advice of the 
paper were followed in our schools. 

— The endeavor to establish a botanic garden in the City of 
Montreal, three years ago, though it met with great opposition at 
the time, says Garden and Forest, is likely to be realized at no dis- 
tant day, though the original plan has been greatly modified. For 
some time past efforts have been directed toward the establish- 
ment of a garden in connection with McGill University, and the 
end has been so far attained that a portion of the grounds, em- 
bracing somewhat more than three acres, has been set apart for 
that purpose, the intention being to occupy eventually about six 
acres. During the past season a pond for aquatic plants has been 
constructed, and walks and beds have so far been laid out that 
planting will begin with the opening of spring. There are already 
in the grounds upward of one hundred native and exotic trees and 
shrubs, besides a fair collection of herbaceous plants. These will 
be added to from the native flora. There are also on hand several 
hundred specimens raised from seed received from the Imperial 
Botanic Gardens of St. Petersburg, and the Royal Gardens, Kew, 



all of which have been raised and cared for in private grounds and 
conservatories. Active efforts are being made for the construc- 
tion of a conservatory, which it is hoped may be erected soon. It 
is the intention to adapt the garden to the purposes of collegiate 
work and the representation of the native flora, together with such 
exotic species as may be hardy and prove otherwise desirable. 

^— According to the San Francisco Examiner, Mr. Adolph Sutro 
is experimentijig with cinchona- trees on his estate on the neighbor- 
ing sea-coast. He hopes to acclimatize at least some of the varie- 
ties from which quinine is produced ; and, if so, will doubtless be 
more than repaid for his enterprise. 

— The " flower festivals " of the Japanese are often referred to 
without clear explanation of their number and character. As ex- 
plained in Garden and Forest, five are annually celebrated. At 
the New Year's feast, on the first day of the first month, the chief 
plants used are bamboos, firs, Prunus Mume and Adonis Amu- 
rensis. The first two are set by the house-door, and the others 
are displayed in the living-room. At the second, or " girls* festi- 
val," which is held on the third day of the third month, Prunus 
Persica is the favorite plant. At the third, or " boys' festival," on 
the fifth day of the fifth month, one sees chiefly the shobu (Iris 
lavigata); while at the fourth, or "ladies' festival," on the seventh 
day of the seventh month, no flowers are favored, but songs are 
written on bits of paper fastened to leafy stalks of bamboo and set' 
on high in the garden. The last feast occurs on the ninth day of 
the ninth month, and then the chrysanthemum is honored by old 
and young alike. These various celebrations have always been 
held in accordance with the dates of the old national calendar ; but 
now that the Gregorian calendar has been introduced, it is found 
difficult to procure the proper plants on the proper day. The great 
imperial feast in honor of the crysanthemum has no special time 
set for it, but is held whenever the flowers in the Emperor's gar- 
den are in most perfect condition. 

— Those who have read of the Rauhe Haus at Horn, near Ham- 
burg, Germany, that remarkable and unique institution of Im- 
manuel Wichern, will recognize in it a prototype of that little 
industrial community which more than two years ago was estab- 
lished in Columbia County, New York, under the name, "The 
Burnham Industrial Farm." The two are alike in purpose, in 
spirit, and in the methods of training employed. Wichern s exper- 
iment is, however, widely known, and its success has been demon- 
strated in its beneficent results, while Burnham Farm is yet in its 
infancy, unknown even to many of the good people of our own State. 
The Burnham Industrial Farm, as described in The State Char^ 
ities Record, was organized to save boys who are tending toward 
the criminal classes. The lack of proper classification or facilities 
therefor in the reformatory institutions of the State, forcing the 
boys committeed who have not yet become depraved or incorrigi- ' 
ble into the companionship of those in whom criminal habits are 
fully developed, was the condition which was strongest in urging 
the establishment of a home like this, far removed from the city, 
on a large farm in healthful surroundings, where thesd truant and 
vagrant boys not yet incorrig^ible might be sent, might live under 
good moral influences and have opportunity for the training of 
hand and mind. The farm, formerly an old Shaker settlement, 
comprises 580 acres of land, under a fairly good state of cultivation, 
in a "region of pure air and lov^ fields and forests." Lake 
Queechy bounds it on one side and the mountains look down upon 
it. The farm is organized on the family plan. The cottages left 
by the Shakers have become the home each of a group of boys. 
The system, of awards and punishments is that of Mettray. There 
is a department of manual training for the boys where those show- 
ing special aptness are taught full trades, and others prepared to 
enter trades as advanced apprentices. Some will be taught farm- 
ing, some gardening, and all, that labor is ennobling. The disci- 
pline is firm yet kind, and each boy has some one interested in him 
individually. There are no walls about the farm ; everything is 
free and open. Though established less than three years ago there 
are already good results to be seen. Fifty-two boys have been at 
the farm, and of those more than twenty have, after a training of a 
yjcar or more, been sent back to their parents or to places found for 
them, cured of bad tendencies. 
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BOOK-REVIEWS. 

Justice and Jurisprudence : an Inquiry concerning the Consti^ 
tutional Limitations of the Thirteenth^ Fourteenth, and Fif^ 
teenth Amendments. Philadelphia, Lippincott. 8^* $3. 

This book disarms criticism by its purpose. It is an appeal by 
" The Brotherhood of Liberty" in behalf of the lost civil rights of 
the colored people in the United States. Equal civil rights were 
supposed to have been legally conferred upon our colored citizens 
by the amendments to the Constitution after the war, especially the 
fourteenth, and by Senator Sumner's famous " civil rights bill," 
approved March i, 1875. Shortly after the war there followed a 
general acquiescence, and many decisions by the minor courts, and 
many statutes in the several States, practically enforcing, as far 
as laws could do it, the equal civil rights of all citizens, without 
regard " to color or previous condition uf servitude." 

The way these rights were lost, as far as their legal guaranties 
are concerned, is soon told after they reached that "grave of 
liberty," the Supreme Court of the United States. The main 
points are these : The Constitution of Louisiana after the war pro- 
vided that " all persons shall enjoy equal rights and privileges upon 
any conveyance of a public character." A law was passed by that 
State accordingly, similar to Senator Sumner's civil rights bill, mak- 
ing it a fineable offence to exclude a colored person, for that rea- 
son, from public accommodations. Mrs. De Cuir (colored) was 
thus excluded from the white ladies' cabin of a steamboat, and re- 



covered a judgment for $1,000, fine, therefor. The State courts 
affirmed that judgment. But when the case came before the 
Supreme Court of the United States it was reversed — and reversed 
on a ground that has never ceased to be a surprise ; to wit, that 
the law was " a regulation of interstate commerce, and, therefore, 
to that extent, unconstitutional and void" ijtlall v, De Cuir, 95 U: 
S, Kepts., 485, 1877). For the United States only have jurisdiction 
over such commerce, and the States cannot regulate it. 

The colored people and their friends were astounded at this de- 
cision. They insisted that the Sute Constitution and laws thus 
stricken down as void had nothing to do with commerce or prop- 
erty, but were confined to acts in regard to persons and their 
rights and protection. The two matters are disparate, like trying 
to measure legal eights by pounds or miles. Like, for instance, 
the demands upon Gov. Seward to return fugitive slaves because 
they had carried off the calico on their backs. 

But there is no appeal — but to the people — from a decision of 
the Supreme Court, and so it was legally settled that a State could 
practically do nothing to enforce the equal rights and privileges of 
colored citizens, because commerce was king, and had to go on 
just as it used to do when the Dred Scott decision was in force. 

Still it was hoped that the United States courts would sustain 
the United States civil rights law, and thus enable the general 
government to do what the States could not, — protect all citizens 
in their equal rights and privileges in public assemblies and con- 
veyances. Five cases arising under this United States civil rights 
law came before the United States Supreme Court and were de- 
cided together in 1883. The court held that the Fourteenth 
Amendment " is prohibitory upon the States only," and does not 
authorize any direct legislation, " but only a correction " of State 
legislation ; *' such as may be necessary and proper for counteract- 
ing and redressing the effect of State laws or acts." Therefore 
the United States civil rights laws were declared unconstitutional 
and void. ( The civil rights cases, U, S, R,, 109, 3). The colored 
people and their friends have never been able to adequately ex- 
press their indignktion over this decision. They held many meet- 
ings for that purpose, and the book before us may be regarded as 
their protest in good, solid, bound form. The points they make 
were to a large extent presented most ably and indignantly in a 
dissenting opinion by Mr. Associate Justice Harlan, in which he 
lays aside ordinary judicial reserve, to tell the majority of the court 
that, ** The opinion in these cases proceeds, it seems to me, upon 
grounds entirely too narrow and artificial. I cannot resist the 
conclusion that the substance and spirit of the recent amendments 
to thef Constitution have been sacrificed by a subtle and ingenious 
verbal criticism. . . . Constitutional provisions, adopted in the in- 
terest of liberty, and for the purpose of securing, through national 
legislation if need be, rights inhering in a state of freedom, and 
belonging to American citizenship, have been so construed as to 
defeat the ends the people desired to accomplish, which they at- 
tempted to accomplish, and which they supposed they had ac- 
complished, by changes in their fundamental law " {same case, p. 
26). 

The narrow, ingenious, and subtle criticism by which the Four- 
teenth Amendment was defeated by this decision, is in limiting the 
*' provisions " of the amendment, all of which Congress is author- 
ized to enforce, to the single negative and corrective provision over 
the States, whereas the plain purpose and intention of the whole of 
the provisions were to directly secure all citizens in equal rights ; 
and to that end, and as a necessary incident only, the States are 
also restricted from violating them by their own laws. The very 
first one of the provisions places the whole subject within the juris- 
diction of the United States, and then next follows the restraint 
upon States from conflicting action. But the court does not 
even quote in its opinion the first and main sentence and provision 
of the amendment, and so leaves the power of Congress to be 
limited and applied only to the correction of the States. " Never 
was a conclusion more lame, impotent, and absurd ! " was the 
outcry of the friends of liberty everywhere. Had Senator Sum- 
ner been alive, this complete overthrow of the great object of his 
later life would have broken his heart. Under that decision, of 
course, the States will not do any thing, and the United States can- 
not. The colored people are thus left with the empty name of 
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*' citizen/' but neither State nor nation can legally do any thing to 
give efiFective support to that proud title. 

Such is the state of the 1aw» the details of which are presented 
and condemned, with great variety of illustration, in the present 
Volume. But the remedy does not seem to be presented with equal 
clearness. The future of the colored race in America is indeed a 
dark cloud. To us the only solution is the scientific one, and that 
is only another name for the highest morality, justice, and human- 
ity. We have said the only appeal from the Supreme Court is to 
the people. To encourage such an appeal seems to be the main 
object and effect of this book. It is sustained by the extraordinary 
fact that every successful political party has had for its main pur- 
pose the reversal of the decisions of that court. The old Republi- 
can party of Jefferson came into power to reverse the decisions of 
the United States courts sustaining the ** Alien and Sedition laws." 
The Democracy of Jackson came to, and did, reverse the Supreme 
Court decisions in favor of the United States Bank. The Repub- 
lican party of Lincoln came to reverse, and did reverse, the Dred 
Scott and Fugitive Slave law decisions ; and the Republicans with 
Grant, in imitation of Cromwell, actually took judges of! and put 
others on the supreme bench, until the court reversed its own 
"legal tender" decisions. These are surprising instances, and 
they may well encourage the colored people, by such appeals as the 
present, to remind the people that the objects they sought to at- 
tain by the war amendments to the Constitution, as Judge Harlan 
declared, have been defeated by two unfortunate accidents in the 
Supreme Court, which it is their bounden duty to remedy. It may just 
now seem impossible to get a sufficient number of States to amend 
the amendments. But it will soon become clear that there must 
be some law on these subjects. The late slave States will do 
nothing in their present mood. Qoth races are thus more and 
more appealing to violence. The result will be that the law-abid- 
ing elements, which placed those amendments in the Constitution, 
must take up the work again and make them effective. Anarchy 
and violence cannot be tolerated in any part of our country, and 
the legal remedy can come only from the general government. 

Then, again, we are often reminded that the problem of the 
happy and beneficent adjustment and co-operation of the two races 
cannot be solved by statutes only. Most true, but without some 
solid law*to fall back upon, the weaker race are practically re- 
manded to slavery, and such is their present condition. The appeal 
lor justice should be heard, but to insure a favorable hearing, the 
wise, prudent, virtuous, and industrious conduct of the colored 
people themselves is also practically a necessary, concomitant. 
Without that, they will not find their old friends at the North 
again, and of those friends they were never in greater need than now. 
They are certainly right in their prayer for legal protection, for 
some law, so plain that the Supreme Court cannot set it aside. 
Unless this prayer is granted, the next appeals will be more and 
more to violence; and with a result that recalls . perhaps the 
darkest blot in Grecian history, which is told as follows : When 
the Spartans were hard pushed in war, they called out the best of 
their Helots to help them. The Helots responded, and were 
promised their liberty for their services, which, it seems, turned 
defeat to victory. They were ordered to repair to the temples [of 
justice ? ] to receive their emancipation. They went, with banners 
and garlands, but they never returned, " and," says the careful 
historian, " no one ever knew by what means they were severally 
dispatched" {Thucydides 4, 80). The thought that some such 
passage may be written about the loyal people of America, and 
that it may be substantially true, is not a pleasant, but a probable 
outlook»from our present situation. 

That this publibation should appear anonymously is a matter to 
be regretted. The plain avowal of a public purpose by every 
American citizen is his prerogative and duty. If he is a member of 
the bar, it is still more a duty to relieve the country from an error 
of the courts affecting grave public interests, by honestly and 
frankly explaining the error, and indicating the remedy, as has been 
attempted in this article. We have entirely too much unhealthy 
private grumbling, and too many secret societies seeking to do 
covertly what no American need to be ashamed of. We believe 
that the colored people back of this movement would do better to 
give their names, and apply to Congress, by proper petition, to 



have the needful amendment to the Constitution submitted to the 
States. That would clear the atmosphere, and bring the issue to 
the front. 

As to style and execution of this rather pretentious work, the . 
florid and eloquent language, with pages of interesting but re- 
motely relevant quotations, are indications of the African exuber- 
ance of rhetoric, about which, as a matter of taste, there is no 
disputing. That should oot conceal from any one the intense 
earnestness, and the real ability, it often almost hides with the 
flowers which were meant to adorn and attract. In the next 
edition we suggest that the amendments, and the two decisions 
mainly involved, be printed verbatim, so that the reader can see 
the issues without reference to other books, which few but lawyers 
have at hand. T. B. Wakeman. 

Thermodynamics, Heat-Motors^ and Refrigerating Machines, 
By De Volson Wood. New York, Wiley. 8^ $4. 

The fact that a third edition of this work has been called for 
within a year of its first publication proves that Professor Wood 
possesses the two essential qualifications of a successful text-book 
maker, namely, a thorough knowledge of his subject, and the 
happy faculty of imparting that knowledge to others without caus- 
ing a waste of energy on their part in acquiring it. As Professor 
Wood aptly remarks in the preface to the first edition of this work, 
the "giant-like processes" of Rankine and the other founders of 
the science " are not adapted to the wants of the average student." 
Of course there is no royal road to learning for the student of aAy 
branch of science, but many unnecessary obstructions have been 
removed from the path of learners, in recent years, by the applica- 
tion of scientific principles to the art of teaching ; and the applica- 
tion of those principles to that art are well exemplified in the work 
under consideration. It does not attempt to bring the subject 
down to the comprehension of the average reader, but we think 
the author has met with a fair share of success in endeavoring to 
lead the student up, ** by a more easy and uniformly graded path," 
to a thorough comprehension of the subject, while at the same 
time familiarizing him with the way by a free use of illustrations, 
exercises, historic references, and numerical examples. 

In this revised and enlarged edition the treatment of the theo- 
retical part of thermodynamics, including its application to the 
steam engine, is mainly the same as in previous ones. Additions 
have been made, since the first edition, on the followiilg subjects : 
the vapor engine, Sterling's engine, Ericsson's hot-air engine ; gas, 
naphtha, and ammonia engines ; the steam injector and pulsom- 
eter, compressed air engines, the compressor, the steam turbine, 
refrigerating machines, and the combustion of fuel. There has 
also been added some miscellaneous matter in an addendum, be- 
sides steam, ammonia, and other tables. The ammonia tables are 
new, having been computed from formulas of the author. 

Fuel and its AppUcations, E. J. Mills and F. J. Rowan (Vol. i 
of Chemical Technology, ed. by C. E. Groves and W. Thorp). 
Philadelphia, Blakiston. 8°. $7.50. 

The fact that any great work must usually be the product of a 
growth, rather than a single effort of however great a mind, is well 
illustrated by the process of evolution which has produced this cy- 
clopedia of chemical technology. Those who remember the earlier 
editions of " Knapp's Technology," and who can compare its bulk 
and its extent, to say nothing of the perfection and accuracy of the 
editor's work, with its latest representative, just coming out under 
the editorship of Messrs. Groves and Thorp, will be amazed at the 
enormous extent to which the development of the chemical and re- 
lated industries here treated of have expanded during the genera- 
tion just past. The edition of Richardson and Ronalds illus- 
trated the progress of a few years ; that of Richardson and Watts 
presented another step in the path of improvement and growth, 
and we now have a substantially new work in which the editors ' 
have endeavored to give a fair synopsis of the facts and principles 
of science, as applied in the chemical industries, that shall satisfy, 
at least to a reasonable extent, the needs of the working chemist 
and of the chemical engineer,- — a new but most important func- 
tionary in all great works, — and to give them a reference cyclo- 
pedia of their respective arts. 



28 



SCIENCE. 



[Vol. XV. No, 362 



We have here the first part issued, a substantially bound and 
closely printed volume of 800 pages, full of well chosen illustrations, 
devoted entirely to the subject of fuel and its applications. A very 
good table of contents and a remarkably good index, both of es- 
sential importance in a work of this character, make it easy to find 
what is wanted, and to appreciate the magnitude and value of the 
work performed by the editors and writers. This volume is pre- 
pared by Dr. £. J. Mills and Mr. F. J. Rowan, the latter the well 
known engineer. It treats of the fuels, their chemical and physi- 
cal characteristics, their sources, methods of exploiting, of prepa- 
ration for their various applications, and their calorific value. The 
apparatus and methods of use of the several classes of combusti- 
bles, including the modern fuels, the mineral oils, and the gaseous 
combustibles, are exhibited at length and in detail, and the forms 
of apparatus employed in their utilization are illustrated. The 
theory of heat and of the heating efficiency of combustibles is well 
presented, and the methods of computation of heat developed and 
of temperatures attained are illustrated by examples. The princi- 
ples of chimney draught are considered at great length, and the 
prevention of smoke, — a most important subject, especially in lo- 
calities compelled to submit to the use of soft coals, — is well 
treated. 

The portions in which the heating of houses by hot water and 
steam, and those in which the laws of heat-transmission are 
studied, are perhaps the most satisfactory and valuable in the 
book. These are matters which have rarely been as fully, and very 
seldom if at all, as well treated as we here find them. The book 
is worth its price for this part alone. Thirty pages are devoted to 
the study of furnaces using solid fuels, and as many more to the 
use of gas as fuel, including the theory and operation of the Sie- 
mens furnace and its many relatives. The work concludes with a 
very valuable examination of the practical effect of fuel, and in- 
cludes very extensive and most admirably arranged tables of the 

American as well as foreign coals, their composition, their heating 
power, and their practical value as shown by experiment and use 
under ordinary conditions of metallurgical and engineering work. 

Taken as a whole, this is probably the best work on the fuels and 
their use and applications that has ever yet been printed, and it 
possesses the advantage, for American chemists and engineers, 
that its contents are available for use in the United States as well 
as in Europe ; .and the special fuels of America are practically 
as fully treated, and in as available a manner, as are those of the 
transatlantic countries. This volume, if it may be taken as the in- 
dex of usefulness for the whole cyclopedia, indicates that we may 
fairly expect the work, as a whole, to become the standard work of 
reference on its subjects, and to remain so for many years to come. 
Cyclopedic works of this character have usually been found to 
command a very large sale in this country, — witness the wonder- 
ful sale of the Encyclopedia Britannica, — and this new cyclopedia, 
if its sale is at all proportioned to its relative value, will find a 
market sufficiently extensive to handsomely repay its proprietors 
and contributors for their most admirable and conscientious labor. 



AMONG THE PUBLISHERS. 

The Open Court Publishing Company of Chicago announces 
an authorized translation of M. Th. Ribot's " Psychology of Atten- 
tion." 

— Jefferson Davis's article on Andersonville, which the Confed- 
erate leader is said to have withdrawn from the North American 
Review because its editor insisted on certain changes, will appear 
in Beiford's Magazine, The Belford Company will also publish 
Mr. Davis's " Short History of the Confederate States." 

— D. Appleton & Company have ready the third edition of Da- 
vid A. Wells's " Recent Economic Changes ; " the second edition 
of " The Ice Age of North America," by G. Frederick Wright ; 
and new editions of " California of the South," by Lindley and 
Widney ; •' The Florida of To-Day," by J. W. Davidson ; and of 
the " Handbook of American Winter Resorts." 

— The various aspects of sore throat are considered in an arti- 
cle by Dr. J. M. Mills in the January number of Babyhood, which 
describes a new apparatus for the treatment of tonsilitis. The di- 



rections for gargling may also be new to many mothers of young 
children. Startling facts are given in Dr. Doming's paper on 
*' The Administration of Opiates ^o Infants," which shows how 
prevalent this pernicious practice is. The comparative advantages 
and disadvantages of early music study for young chiklren are dis- 
cussed in another article, and there are useful hints for busy and 
anxious young mothers in the departments of " Nursery Helps and 
Novelties," " Nursery Problems " and " Mothers* Parliament," 

— " Mr. Bryce's * American Commonwealth ' is out of print iit 
England," writes Mr. Smalley to the New York Tribune, " The 
first edition in its three octavo volumes Was of 1,500 copies, and is 
destined to become moderately scarce, for it is not likely to be re- 
printed in its complete form. Messrs. Macmillan are just bringing 
out a new and cheaper edition in two volumes, with the dangerous 
chapter by Mr. Goodnow omitted, or, at least, not fully reprinted* 
Mr, Oakey Hall has chosen to bring his action for libel against Mr. 
Bryce and not against the plublishers, but no firm would wish to 
reprint an alleged libel while an action was pending ; nor would 
Mr. Bryce himself care to." 

— Charles H. Kerr & Co. of Chicago have published a discus- 
sion of the religious question by £. P. Powell, entitled " Liberty and 

■Life." The author, having been brought up a Calvini^t, has been 
led by the spirit of the age and his own investigations to renounce 
his early faith, and now stands, with many others who have passed 
through the same experience, on the ground of agnosticism. A 
large part of his book is occupied with criticisms of the old theology,, 
which are not always in the best spirit, and are ill calculated to 
win converts. The part of the work to which we turned with 
most interest, however, is that in which he undertakes to tell us 
what the religion of the future will be ; but we failed to find any 
thing new or satisfactory. Alfsupernatural beliefs, he thinks, will 
be abandoned, and religion will consist mainly in cultivating our 
own characters and promoting the material interests of society. 
The book closes with one of those Utopian visions of what human 
life will be a hundred years hence, which have lately become so 
fashionable, but which, we take leave to say, are neither interest- 
ing nor edifying. 

— We took up the Rev. William M. Campbell's " Footprints of 
Christ," published by Funk & W agnails, in the hope of finding 
something fresh in the author's conception of Christ's character 
and work ; but in this we were disappointed. Mr. Campbell's 
views are those now held by the mass of Protestant theologians,. . 
according to yrhich Christ is to be looked upon chiefly as a model 
of moral perfection, absolutely free from sin, and exhibiting all the 
virtues in their fulness ; while the old theory of the supernatural 
being, or divine Logos, is hardly alluded to. From its own point 
of view the book is fairly good. Mr. Campbell endeavors to trace 
the various shades and lineaments of Christ's character, the spe- 
cial excellences which at different times he exhibited ; and though 
his views are largely traditional and his method uncritical, his 
work is not without merit for moral instruction. We like in par- 
ticular the stress he lays on the stronger and more rugged elements 
in the character of Jesus, which preachers are apt to underestimate^ 
but which are really among his most prominent traits. But a per- 
fect treatment of the subject requires a different method from that 
of this book. 

— The announcement is made of the change of title from B^ild^ 
ing to Architecture and Building by that well known weekly. In 
making a change the desire has been to indicate more fully the 
character of the paper than is signified by the name of Building. 
Building has, especially of late years, devoted itself to the interest 
of architecture as a profession, and while it has made itself valu- 
able and interesting to builders, this interest has been rather from 
the architectural side than otherwise. Yet the name has led many 
to suppose that it was being published rather as a representative 
of the builders than of the architects, and to overcome every pos- 
sible misapprehension of this character in the future they have 
adopted the present title as better representing the character of 
the journal. Quite a change is made in the make-up. The two 
supplements that have heretofore been regular weekly features will 
be omitted, and departments substituted for them. In place of 
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The Anatomy of the 
Frog. 

By Dr. ALEXANDER ECKER, 

Professor in the University of 
Freiburg, Translated with nu- 
merous Annotations and Addi- 
tions 

By GEORGE HASLAM, M.D., 

Scientific Assistant in the Med- 
ical Department in the Univer- 
sity of Zurich ; formerly assist- 
ant lecturer in Physiology in 
the Owens College, Manchester. 
Profusely Illustrated with wood 
engravings and two colored 
plates. 8v6: $5.25, 



Essays upon Hered- 
ity and Kindred 
Biological Prob- 
lems. 

By AUGUST WEISMANN. 
Authorized Translation. Ed- 
ited by EDWARD B. 
POULTON, M.A., F.L.S., 
F.G.S., SELMAR SCHON- 
LAND, Ph.D., and AR- 
THUR E. SHIPLEY, M.A., 
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THB WEEK ha9 entered on Its SIXTH year of pub- 
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nal for the cultured^ home. Many new and able 
writers are now, or have promised to become, con- 
tributors to its columns, and the oonstantaim of the 
Publisher will be to make THE WEEK fully equal 
to the best literary Journals in Britain and the Uni- 
ted States. 

As heretofore. Prof. Goldwin Smith will, from 
time to time, contribute articles. London, Paris, 
Washington and Montreal letters from accomplished 
correspondents will appear at regular intervals. 
Special Ottawa Letters will appear during the ses- 
sions of Parliament. 

THE WEEK in its enlarged form will be the same 
sise as '* Harpers' Weekly,'' and the largest paper 
of its clBss on the oontinentb 
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Attractive in form, beautifully printed, and vig- 
orously written."— I>f«patoA. 

** We expect it will become one of our most im- 
portant magaaines.'*— Hdit/tu; Courier, 

** We predict a career for Life-Lore worthy of its 
high aims and the ability It displays."— CVtieen. 

**It is handsomely printed; the engravings are well 
executed, and the matter is excellent."— i&tandard. 

** A model of what a popular solentiflo magasine 
should be . . . gives signs of vigor and staying 
power."— Literory World. 

'^Exceedingly well got ux>. The letterpress and 
illustrations are in the beet style of printer's and 
wood engraver's art."— Bo«ton Guardian. 

''Bears evidence that it means to be sound, as the 
first number undoubtedly is. . . We wish this con- 
scientious venture success."- ^a«aar, Exchange db 
Mart, 

"A decided advance upon the too often unsclen- 
Uflc popular Journals of its class. . . . We have 
nothing but praise for this conscientious attempt." 
—8ta,trirdshtre Advertiser. 

'*Lite-Lore is the felicitous title of a new monthly 
uiagaalne of natural tiistory which seems admirably 
calculated to fill up a gap in our serial literature. 
. . . . Replete with intelligible instruction."— 
Newcastle Daily JoumcU. 

'*The first volume, which is before us, contains 
excellent papers and illustrations."— (TrapAtc. 

"Whilst far eclipsing its one English rival in the 
matter of beauty of type, Illustration, and paper, and 
popularity of treatment, it Is marked editonally by 
an luusaally strong grip."— Baymwiter Chronicle, 
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the trade supplement will be given the department of " Industrial 
Progress/' which they purpose making a useful feature of future 
issues. Recognizing that architecture, however artistic, is not pure 
art, and that its practitioners cannot draw solely upon their inner 
•consciousness for the development of their designs, but must re- 
.igard the demands of their clients for the latest improvements both 
in structure and fittiYigs, they propose in this department to place 
i)efore their readers new and valuable inventions, materials, and 
appliances as they are placed on the market, together with ap- 
propriate notices of those valuable reference books, the trade 
-catalogues, as they appear. The " building news " will also ap- 
|>ear in a regular department, and two new departments, " Archi- 
tectural Engineering " and •* Sanitary Engineering," will be given 
careful attention. 

— The first number of the third volume of The American Jour- 
nal of Psychology (published now by Clark University at Worces- 
ter, Mass.) is now in press, and will appear in January, 1890, and 
succeeding numbers thereafter quarterly. The typography of the 
journal has been changed and improved. A new department of 
minor contributions has been added for briefer records of original 
•observation and research in laboratories and elsewhere, and for 
4iistorical chapters upon various phases of psychological science. 
The digests and critical reviews of European literature, which have 
^before formed so important a feature of the journal, will be con- 
tinued, and made as complete as possible. Their scope will also 
*be enlarged so^as to include, besides the fields already represented, 
the psychological parts of criminology and anthropology. The 
•editorial stafiF will be increased, and articles of unusiial value and 
interest are promised. The price remains five, dollars per year. 
The first and second volumes will also be furnished unbound at 
<ive dollars per volume till further notice. 

— D. Appleton & Co. will publish immediately, " Around and 
About South America," by Frank Vincent, who relates his experi- 
•ences of twenty months, made useful with maps and plans and 
<ifty-four full-page illustrations ; " An Epitome of Herbert Spencer's 
Synthetic Philosophy," by F. Howard Collins, with preface by 
Herbert Spencer ; " James G. Birney and His Times," the genesis 
•of the Republican party, with some account of Abolition move- 
ments in the South before 1828; and "The Religion of the Sem- 
ites," in which the fundamental institutions are treated by Prof. 
Robertson Smith, and the International Scientific Series will re- 
ceive a new volume on " The Physiology of Bodily Exercise," by 
Femand Lagrange. 

— Ginn & Company have just issued " An Elementary Treatise 
•on the Method of Least Squares," by George C. Comstock, pro- 
fessor of astronomy in the University of Wisconsin and director of 
the Washburn Observatory. This treatise has grown out of at- 
tempts by the author to so present the subject to students that a 
^working knowledge based upon an appreciation of its principles 
might be acquired with a moderate expenditure of time and labor. 
Believing that the ultimate warrant for the legitimacy of the method 
•is to be found in the agreement between the observed distribution 
•of residuals and the distribution represented by the error curve. 
Professor Comstock has abandoned altogether the analytical 
-demonstrations of the equation of that curve, and presents it as 
-an empirical formula, representing the generalized experience of 
•observers. Jhe evidence in support of a formula of this kind is 
cumulative, the few curves presented in illustration being con- 
sidered as samples of the kind of evidence existing. Prominence 
is given to the distinction between accidental and systematic 
•errors, and the limitations which result from the difference between 
these two classes of errors is insisted upon. 

— The Ophthalmic Review begins its new volume with an 
.American editor, Dr. Edward Jackson of Philadelphia, who suc- 
ceeds Dr. James Anderson of London. It will hereafter contain 
•original articles from American as well as English ophthalmic 
surgeons ; with notices of all ophthalmological papers published 
liere or abroad, and full reviews of the more important of them. 
The Review is now edited by J. B. Lawford, M.D., London ; Karl 
-Grossman, Liverpool ; Priestley Smith, Birmingham ; John B. 
5tory, M.D., Dublin, and Edward Jackson, M.D., 215 South Seven- 
teenth Street. Philadelphia, to whom all American communications 



concerning editorial matters, copies of papers, books for review, 
etc., should be addressed. The Review has hitherto devoted its 
space almost entirely to English and foreign contributions. Its 
success in this field has led the editors and publishers to increase 
its scope by including an index of American articles on ophthal- 
mological subjects, reviews of the most important papers, original 
articles by well-known men, and reports of the meetings of the 
American Ophthalmological Society, and the section on ophthal- 
mology of the American Medical Association. 

— Gebbie & Co., Philadelphia, have just published a book on 
the drama, entitled " Players and Playwrights I Have Known : a 
record of the English stage from 1840 to 1880," by John Coleman. 

— Funk & Wagnalls, have published " The Patience of Hope 
and Other Sermons, by the late Rev. Joseph H. Wright, with a 
brief Sketch of his Life," edited by Oliver J. Thatcher, Professor 
in the United Presbyterian Theological Seminary, Allegheny, Pa. 

— The first number of Kate Field* s Washington has made its 
appearance. It is a "national independent review," will be pub- 
lished every Wednesday, at Washington, and partakes largely of 
the individuality of its talented editor. Four dollars per year, ten 
cents per copy. 

— The Belford Co. have in preparation " A New Encyclopaedia 
of American Biography," intended to not merely cover the ground 
usually occupied by such publications, but to make special men- 
tion of the men and women who are doing the work and forming 
the thought of our own time. Mr. James R. Gilmore (" Edmund 
Kirke ") is the editor. 

— Mr. Justin Winsor is engaged upon a biographical and his- 
torical work to be entitled " Christopher Columbus : an examina- 
tion of the historical and geographical conditions under which the 
Western Continent was disclosed to Europe, with an inquiry into 
the personal history of Cristoval Colon." Houghton, Mifflin & Co. 
will be the publishers. 

— Dr. J. E. Oliver, of Boston, well known as a careful and in- 
telligent student of American history, has edited, says the Boston 
Transcript, " the diary of William Pynchon, of Salem, and his 
book will be published at an early day. This diary was written 
during the middle and later years of the eighteenth century, and 
gives an accurate picture of Salem's social and political life in that 
interesting period. It will be issued by the Riverside Press." 



LETTERS TO THE EDITOR. 

*^*CorrtsP0nd4ntM art requ€9Udt0 bt tu brief a9p0tzible. The wriier't name U 
in aileattt required €u ^00/ 0/ good faith. 

The editor will be glad to publish any queries consonant with the character 0/ 
the journal. 

On request^ twenty copies of the number containing his communication will be 
furnished free to any correspondent. 



What Dr. Flint hu to Say about the 



Footprints.' 



In replying to Dr. D. G. Brinton's article of Nov. i8, 1887, 
issued by the American Philosophical Society, and republished in 
1888 (No. 86) by the Philosophical Society of London, I entirely 
overlooked Dr. Brinton's quotations of Pablo Levy as authoritative 
for geological reference. I desire to correct the erroneous impres- 
sions caused by Levy's geological idiosyncrasies. 

The volcanic convulsions that modelled the existing features of 
Nicaragua were acting in remote tinies only, in its south-western 
part. The lakes occupying the old craters give no indications of 
disturbance, while those of historical times have not changed the 
contour of their surface, except in small effusions of lava. The 
largest volcanoes are between Nindiri and Managua. The ash- 
eruptions of Cosequina, pn the north-western confines of Nicaragua, 
have diminished in volume, and may be considered as extinct. 
Monotombo, on the north-western shore of Lake Managua, has 
had various ash-eruptions, but its contour remains about the same 
as when visited by the early Spaniards. Omotepe still keeps its 
cone-like contour. The last eruption in 1883 was not accompanied 
by trembling. Lava was thrown out near the old crater on the 

i Extracts from a letter of Dr. Earl Flint of Revas, Nicaragua, to Hilbome T. 
Cresson of Philadelphia. 
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eastern slope, doing but little damage, however, as it was some 
distance from the town on that side. The ashes injured the crops 
on the eastern slope, and also those about Rivas. Smoke con- 
tinued about three years in interrupted emissions, with violent 
rumbling, but no trembling of the earth. Like Monotombo, it is 
out of the axial line of the older and extinct volcanoes which lie 
between them and the primitive Cordilleras. If a line be drawn 
from Omotepe to Tipitapa, and thence to Cosequina, including 
Monotombo, the volcanic region of this district, in remote and 
recent times, is included within it. 

This volcanic district referred to was the first occupied by early 
man, and even at the present time it is the most thickly populated. 
Strange to say. those who ha.ve written about this portion of Ni- 
caragua, either in a historical or scientific sense, have entirely 
ignored it. Especially is this true in regard to its geology. Know- 
ing this to be true, I requested Mr. I. Crawford, who is in the em- 
ploy of the government, to give me his views in regard to the 
geological formation of this state. His remarks upon the subject 
are as follows. 

" Geology, in the larger part of Nicaragua, promises many in- 
teresting and valuable revelations to scientists searching for evi- 
dences of time and life. It is generally supposed by the world at 
large, that Nicaraguans are rocked to sleep by earthquakes, but 
you know that this is a mistake. So far, I have not been obliged 
to tread in the footprints of scientific predecessors. The geology 
and mineralogy of this region has never been studied before. 
Organk: matter in this country is not a kind of infusoria from active 
and extinct volcanoes ; neither has all the organic matter in Ni- 
caragua been incubated in the yet warm craters of extinct, nor 
singed by hot eruptions from active, volcanoes. Having been 
ordered by the commissioners of Granada to make a typical collec- 
tion for exhibition at Paris, I was obliged to hurry over the moun- 
tains and ravines of this country in order to accomplish the work 
in time for shipment to France. The collection of geological and 
mineralogical specimens that I formed demonstrates that Nicara- 
^gua is not the volcanic region that Spanish gold-hunting and 
Indian- murdering priests declared it to be. This mistake has 
been copied so frequently by careless investigators that at present 
it passes unquestioned by our great European and America scien- 
tific associations. It is well known, that, so far, there never has 
been even a superficial examination of the geology and mineralogy 
of the region we speak of. Levy's history of Nicaragua contains 
so many evidences of its unreliability, that any person upon read- 
ing it is impressed at once with the fact that Levy is not relating 
what he saw, or obtained from reliable sources, in regard to the 
geology of this country : he is simply drawing upon his imagina- 
tion. What a sad example for members of scientific associations 
who hurry into print, copying and publishing as facts things that 
they have not investigated, thus perplexing hardworking searchers 
for truth. I quote here the following paragraphs from one of my 
recent reports to the government of Nicaragua. * On account of 
diversity in the g^logical formations, and for the sake of easy 
reference, I divide this country (Nicaragua) into three parts, called 
eastern, central, and western. The eastern is bounded on its 
south-western part as follows ; commencing at 87° west longitude, 
from Greenwich, and 30^ 30' north latitude, and extending by an 
irregular line to 85"" 50^ west longitude, and 12^ 45^ north latitude, 
thence to 85^ 9^ west longitude, and 11^ north latitude. The 
geological formation of the eastern division in the northern part is 
composed of eozoic and lower Silurian rocks, minerals, and metals ; 
some merely horizontal, others at various angles of inclination. 
The Silurian, which rests unconformably on the eozoic, is in places 
covered by alluvium formations. The middle and south-western 
parts of this eastern division are eozoic-Silurian and in some cases 
Devonian, each of the eras, in various places, well defined, but in that 
undisturbed condition in which the primitive upheaval and subse- 
quent contractions left them, resting at various angles of inclination. 
No evidence of earthquakes, no volcanoes, no volcanic craters, are 
to be found in any part of this eastern division.' We call particu- 
lar attention to this fact, and have been so much occupied by field 
work, in the mountains and ravines, that it has been impossible to 
publish a detailed account of it. The specimens collected will, 
however, keep fresh and tell the true story. In reference to glacia- 



tion, and moraines deposited by the glaciers, I found on the mesas 
near Metapa, at Totumbli, rocks and moraines deposited by the 
glaciers, and traced them toward the Pacific Ocean. 

" North-eastward for about 7 leagues there is an elevated plain 
adjoining that part of the valley of Sebaco, in which, at the Rio- 
Viejo, I found a large deposit of petrified bones of quaternary and 
tertiary animals. In my necessarily hurried examination of the 
deposit where the bones were found, I recognized no bones of the- 
humah body, but several bones of parts of the head.^ There were- 
also a few teeth of large marsupials. These unexpected discover- 
ies in this hitherto supposed hotbed for volcanoes I have not yet 
carefully examined, but hope that time will soon be given for its 
future study. Particular attention is called to these peculiarities in 
the geological formation of this part of Nicaragua, which are not 
in harmony with, but opposed to, statements and maps of all his- 
torians about the geology and mineralogy of Nicaragua. I was 
too much hurried in my examinations to satisfy myself as to 
whether the bones were older, or were deposited, or which Vl^ere 
the older formation, they or the glacier. The nearest moraines 
and glacier-marked rocks that I noticed were about two leagues 
distant, 200 feet higher than where the bones are. The glacier 
rocks may have been strewn over the valley on a surface deposit 
of 200 feet directly over the bones, or, as the valley was— 1 have 
some reason to believe — once much deeper than at present, most 
probably the moraines and glacier-marked rocks falling in the 
valley were washed down the Rio Viejo by large floods into the 
present Lake Managua, and therefore the deposit of bones would 
have been made subsequent to the glacier period." 

A word about the glacial period and its relation to the fossi) 
remains mentioned in the extracts of parts of Mr. Crawford's let- 
ter as occurring in the cuttings of the Rio Viejo and the great plain 
of Sebaco, emptying into Lake Managua, and his uncertainty about 
them. As they occur some 200 feet lower than the moraines to the 
north-east, requiring another visit to arrive at the truth, we must 
say that those on the large stretches of lowland, north of Lake 
Nicaragua, occur under like circumstances. These plains extend 
back to the base of the old Cordilleras. Their upper surface is 
composed of black alluvium lying along the northern bowlders, 
which were the make-up of an inland sea, or ocean inlet, shut in 
by the upheaval, after which the waters flowed back to the foot- 
hills, from, or due to, an accumulation of rainfalls washing down 
the alluvium. On the plain mentioned, north of the lake, were 
found the bones of what Professor Baird said belonged to EUpkas 
primogenitas; while in the river banks to the east, formed of con- 
glomerate detritus, stratified, and volcanic material (shown by 
pebbles of scoria, worn smooth), laborers, while excavating there 
in 1874, encountered a fossil human skeleton, some twenty feet be- 
low the surface. 

Clear demarcations of geological epochs are found in this locali- 
ty ; and the question of ice age here will be decided in the near 
future so clearly that scientists will feel satisfied. It may be inter- 
esting also to mention, that, in 1863, while passing from Tipitapa 
to Talolinga, I noticed glacial deposits ; also, on a hill back of San 
Carlos, sharp fragments of quartz rock of large dimensions are of 
glacial deposition. I called the attention of Professors Henry and 
Baird to these facts years ago, and requested the geologist of the 
first canal survey to visit the localities named, but he could not do 
so on account of press of work. In a letter to the American Antt^ 
quartan I asserted that the fossils mentioned were above the clay 
formation,' under the ash-eruption that covered the vegetation^ 
whose fossil leaves may determine the geological period of Nicara- 
gua, or the time of its disappearance. The coincidence of the fos- 
sil leaves with those in the sedimentary rocks formed here after the 
uplifted coast range, produced by the cataclysm, goes to show that 
the glacial age here was disappearing. Near by, to the north-east» 
the glaciers crowded oiv towards the fierce fires from the summits 
of the old Cordilleras, trying to assert a supremacy in that conflict 
of elements, both vieing in their work of desolation. The eternal 

. * A distinction between the bones 0/ the human body and head is evidently here 
intended by Mr. Crawford and Dr. Flint. — H. T. Cresson. 

* The ash-cniption did not extend north of the lakes to where the bones occur 
It was an epoch of repose, of long duration, during which the accumulation ol allu-. 
▼ium was deposited around the lakes and over the glacial deposits in the location 
mentioDed. 
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CALENDAR OF SOCIETIES. 
Roykl Heteorolo^cKl Societf, London. 
Dec. 18. — The (oUowing is a. list of the 
papers read at the meeting : " Report of 
the Wind Force Committee on the Factor of 
the Kew pattern Robinson Anemometer," 
by Mr, W. H, Dines, who has made a large 
humber of experiments with various ane- 
mometers on the whirling machine at Herr- 
ham; "On testing Anemometers," by Mr. 
W. H. Dines. B.A; "On the Rainfall o( the 
Riviera," by Mr. G. J. Symors, F.R.S; and 
" Report on the Phenological Observations 
for 1889." by Mr. E. Mawley. This latter 
paper was a discussion of observations on 
the flowering of plants, the appearance of in- 
sects, and the song and nesting of birds, etc. 
PhiloMpliicai Society, Washington, 
Jan. 4. — The following Communications 
are expected : K. A. Haien, Brocken Spectra ; 
W. J. McGee. On the Southern Extension of 
the Columbia Formation. 

Academy of Sciences, New York. 

Jan. 6. — The Regular Business Mee'ting 
will be held, after which the following paper 
b announced! — W, Goold Levison, Notes 
on Pyrolechnieal Photography (illustrated 
with the lantern). 

Boston Society of Hatnrftl Hiatoiy. 

Jan. 1. — F. W. Putnam, G. Frederick 
Wright. W. O, Crosby, Warren Upham and 
G. H. Barton, Discussion of the question of 
"The Climatic Conditions of the Glacial 
Period." 



CATABRH. 

Catarrhal Deaftaea^-Hay Fever . 



Suffereis ire not generally aware that theie 
diseases sre conlBgious, or that ihcy are due to 
the presence of living parasites in the lining 
membrane of the no^e and eustachian lubes. 
Microscopic research, however, has proved this 
to be a fact, and the result of this discovery ii 
that a simple remedy has been fonnulated where- 
by calaith. CBlatrhat deafness and bay fever are 
permanently cured in (roro one to three timple 
applications made al home by the patient once 

N,B.— This treatment is not a snuff or an 
ointment ; both have been discarded by repu- 
table physicians a<i injurious. A pamphlet ex- 
plaining this nfW treatment is sent free on 
receipt of stamp 10 pay postage, by A. H. Dix- 
on & Son, 337 and 339 West King Street, 
Toronto, Canada. — C/iriiliait Adtixali, 
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ONE LANGUAGE FOR THE WHOLE WORLD. 



WORLD-ENGLISH : 

THE UNIVERSAL LANGUAGE. 15 CENTS, 

EviRv one hu heard ot the butcher who. i/ter 1 Ion 
nnh (or hi* knife, at lul found it io hii month : 1 
if Engliih have been leeldng for a uniTecK 
wiien, lo lit ii in thcii mouthh The Intellig 



language, 

bility ot English words hu 
■Bill of lellei*. This ii non 
Bell, whu bu already won 
lliroiigh his invention of ** 
boon to deaf-mulei. ProfeiKi 
etjolha-'Worid-Engli ■ 



1 by A 



with *, 



» a language 



Hipetsede theiuppoied neceuity for " VolapUk," oraDir 
other aftiAcLat languaae- No lapguage could tie invented 
for intenationat use that would turpau English in gram- 
natical aimplicilT. aad in gcaeral fitncH to become the 
tongneol the world. Ii is already the mother-toague of 
incrcaaing miltiooi in both hemispheEei, and some knowl- 
edge of the language ii demanded by all educated popuU- 
lions on the globe. Social and commeictal necewtles 
require that the acquisition of this knowledge shall tK 
(adliuted.andit iitKlievedthalProfesior Bell'i inven- 
tion has remaved the last impediment to English becom- 
ing the uoiTenal language, tor which vague deairca hare 
long been entertained, alttiougli hilherU only [utile ef- 
forts have been made. 



Ex-President Andnw D. White, of Coi^ 
aayi : " I lielieve that the higheil interei 
dTULaation and of taumaoity would be 
adoption, China and Japan would be 
speaking peoples within fifty yean, nod a* 



ill UniT> 



if Chri.tl 



htoughl w 






Foryoursyttem would thio' 
ntriei, as. indeed, all the counl 
lole current of English aitd Ad 




I HAND-BOOK OF WORLD-ENGLISH, 

■S CENTS. 
The plan et this little tiook is 

ae mere kBDWledge of letters 
renounce words with certainr_ 
lus be cully acquired, whether by u 
hildrtn or adults, 

uceafWDrid-Engliahl 



Por DifiuioD ot EuM tiromoit tie Worll 
THE UNIVERSAL LANGUAGE 

This "Hud-BookorWorid-Eagllih" 1i tha Can|iM*,8hTl« 
and EHciort Hadiunu 

FOREIGNERS 

win Acipiire, by Mmm of Uiit Hand-Booh, a 
PERPZCT PRONUNCIATION OP BNOLIBH. 

For PnnuT SchMl PidUs ud Illiterate iialti 

WOTld-Engllah ti ■ Soyal Road te RaadlBg. 

TO Teactien of EsgM m lofltn Lammts 

TblB Hand-BoDk will t» sr Primary liBpottaui 



DEFECTS OF SPEECH 



TJu Critic. 

-Modern LMHfiutgt Sottw. 
vk orio- iLngniti ii the Engh^ language ua 
lu chaoiic spelling.— fl^«ir StinetifnUk^. 

Gltht. 

•' WBrld-EngHih" and "ffand-SMk a/ Wartd-EngHik" tan ht had ef all beekitUirt, »r udll it leni for $0 centt, p«ti frre, hy the ftaHtker, 

IT- 1>. O. IHOXJO-ES, ^1 Iia±ayetrb© :E>laoe, l<J'&'w "S'px'lc 



English reading will 



EDgliibin 
the fotmet 






A like nauh may be antici- 
psted for those who ihall learn to imd from World-Eog- 
They will trajufer their power of t«adjng to Ibe 
y (ocm ol the language, almost without efiort. The 
orthugnphic upcct of wordswill, besides, be so fixed u 



thet 



I, by CO 



ist. that speUioi 



alify teachers for 



really is — a pictorial ai 
No apecial traininn is required ' 
Duag this book. The subject isn even be sucnssluUy in- 
troduced in the kindergarten and the nuisery. This 

strongly urged on the atlention of School Boantson both 

Th( erdinary orthagraphy of each word is Interlined 
with tfa* World-English veraion Lhiflughonl the Eaer- 



Sosetdown^ 
The idea of 1 
The result ia 



Ir. Bellhu mud 
language which 



ofgreat ingenuity.— Jt«f/«M^^^, 

a study of English orthoepy, canden 

|h thought andeipeikiiceln small cc 



ID sf teachers — OUmfa 



January io, 1S90.] 



SCIENCE. 



SCIENCE CLUBBING RATES. 




CupenliT ud BuildlB, 
Century MaganDV-,., 



EcLeclic Hjtganne--. 
Edinbuiah Review.. 
ElicirieiS World 



Hupcr'i Haniiiie,- 

Harper'^ Weekly 

Harptr'f Vflunp People. - . 



LiniiKott^t Huazine 
Urnn-iUviDTAie.. 
London Qnuietly — 
Macmillui'i Maguim 

i^SlS—-'- 



McchuiKsl Enginv 






Potiliul Science Quuletly... 

Popular Science Monthly 

Popular Seieac* New* 

Portfolio, The 

Practitioner 

Public Opinion ... 



B 



iiurly Revitv (London)... 



» 



J. GRUNOW 



Microscope Stands. 
Oil Immersion Object- 
ives and Abbe Con- 
densers for Bacteria 
and Histological work, 
of Objectives, Camera 
Lucida and other ac- 
cessory apparatus. 




Readers of Science 

Corresponding ■with or visiting Adver- 
tisers will confer a great favor by 
ing ike pafrer. 




01 ban, raoKtng 

(wd comlot S)i 

bai two large p iri-hsi, sad Ig a populu- and pracil- 

cal worklug detigD, ba.lDg been bulii seTeral ilmcB 

price, 11 -N. U. C. Uodcesl 4T Lafamts Place, New 






STATISTICS OF LEPROSY IN THE 
UNITED STATES. — In view of ihc 
general im|)ression that leptusy is spreading in 
this country, it is defirjble. in the inleresl of 
the public health, to obuin accurate informa- 
tion un this poim. The undersigned is engaged 
in collecting slalislics of all ca^cs of lepioty in 
the United Stales, and he wouUl ask members 
of the prole.ision to aid in this voik by sending 
a report of any case or cases under their observa- 
tion, ot coming wiihin their knowledge, riease 
give location, age. sex. and nationality of the 
patient, and the form of the diseas;. — tuber- 
cular or aniEslhetic ; also any facts bearing upon 
the question of contagion and heredity. Address 
Dr. IVince A. Morrow, 6(i We.l 40lh Street, 
New York. 



ANTED. — The addresses of makers of 
ynamos sniiablc (or a college 
IresE, T. S., liox 71, Gambler, 



w 



A YOUNG MAN, unacquainted in this city, 
desires to get the address of a teacher in 
mechanical and arLhiteclural drawing. K. 
raulsen. 1S5 Bth St., South Brooklyn. 



M 



ATHEMATICS AND MODERN LAN- 
UU.\GES. — Wanted, a teacher lo 
Mathematics and Modern Languages, 
nnst be filled before Jan. 8.-CarlA, liar- 
Vineland Preparalory Schojl. PeeUskill, 



IWILL ASSIST in phoii-Braphie or o, 
laboratory in tctutn forexperienceand 
venience of perlecling original appliances, 
dress E. C. Ouen. care ol Gibson S: Sim] 
gj Adelaide Street East, Toronto, Canada. 



A 



JALYTICAL CHEMIST is open lo 
engagement in mining, metallurgy, 



mining, 

CO printing, and bleaching, 01 
alkali manufacture 
of Science. 



"Alkali," 



CHEMIST. — A young man of twenty^ 
three, lately a special sludent of chemistry 
in the Scientific Department of Rutgers Col- 
lege, desires a position as assistant in some 
chemical works. Address, B. G. D., 516 Cherry 
St., Eliiabelh. N,J. 



TEACHING.-A young man desires a posi- 
tion to leacti the Natural Sciences, Botany 
in parlicidar, in a High or Normal School or 
Institute. Can also teach first Latin and Ger- 



A GRADUATE OF THE JOHNS HOP- 
KINS UNIVERSITY desires a position as 
leacher of physical science. Specially, chem- 
istry, for which he refers to Prof. Remsen by 
permission. Address B H. H., care of Science. 



WANTED. — To correspond with concholo- 
gials in America, especially in California, 
with a view 10 exchange. Many British land, 
fresi] water, and marine duplicates ; some for- 
eign. Address Mrs. FALLOON, Long Ashlon 
Vlcar^e, Bristol, England. 



TEACHER OF NATURAL SCIENCE.— 
A young lady desires a position as a 
leacher of Natural Sciences, especially Chcm. 
istiy and Physic-i. One year's experience. Testi- 
monials given. Address Miss J. S.. No. 31, N. 
Hanover St .Carliile. Pa. 

COLLEGE ALUMNI AN^D PHYSI- 
CIANS.— The American Academy of 
Medicine is endeavoring 10 make as complete a 
list as possible of the Alumni of Literary Col- 
leges, in the United States and Canada, who 
have received Ihc degree of M.D. All recipi- 
ents of both degrees, literary and medical, are 
requested to forward their names at once to Dr. 
R, J. Dunglison. Secretary, 814 N. 16th Street. 
Philadelphia, Pa 



AVOUNG MAN can have lucrative engage- 
ment, not only 1 fixed salary, but accord- 
ing to his work accomplished in travelling for 
Science. A personal interview invited. 
N. D. C. HODGES, 

47 Lafayette Place, New York. 



YOUNG SCOTCHMAN des 



jlish Government Office. Good references. 
Iresi "Jack" care J. Lawson & Coy, 17 
ices St.. Al>erdeen, Scotland. 



PHYSIOLOGY AND HYGIENE. — A 
Fellow of the Mass. Med. Society, Mem- 
ber of the SuSoIk Disirict Medical Society, and 
former Assislant Editor of The Annals of 
Gyniecology. desires a position as instructor in 
Physiology and Hygiene. Addre's " N, ' 47 
Lafayette Place, N.Y. Cily. 

MECHANICIAN.-An optician and maker 
of instruments of precision of experience 
would Iw glad of a position where his skill 
would be valued in connection with some higher 
educational inslitulion. Address G. J., care of 
Science, 47 Lafayette Place, New York. 

SCIENCE-TEACHING. — A specialist in 
science- teaching, physics, chemistry, and 
physiography desires an eneagement, preferably 
in n high or a normal school. Is well known as 
an author of several popular texl-books. Ad- 
dress X., care of Science. 

LIGHTNING. —Concise descriptions ot 
the effects of lightntn{r discharges are de- 
sired. Stale whelher the object struck was pro- 
vided with a lightning rod, the character ol the 
rod, and the way in which il was set up. Be- 
ginning at the lop. describe briefly the effects. 
Stale whether there was any smoke or dust 
raised, and whelher there «os any odor. Any 
reports of recent and of especially interesting 
discharges will be published in 5«>«rf.— Sci- 
ence, 47 Lafayette Place. New York. 
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Patent granted to Alexander Gra- 
ham Bell. Marcb 7th, 1870, No. 
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THE EDISON ELECTRIC LIGHT STATION IN 

. BROOKLYN. 

We illustrate in this issue the central station of the Edison Il- 
luminating Company recently completed in Brooklyn, N.Y. Fig. 
I is a view of the Pearl Street front of the building, Fig. 2 is a 
plan of the engine and boiler room, and Fig. 3 is a vertical section 
of the station. The station is designed for an ultimate capacity of 
36,000 lights of 16 candle-power each. At present only about one- 
third of the plant is installed, that being sufficient to supply the 
immediate demands. The rest will be added as required. 

The building, which is fire-proof throughout, is seventy- four by 
a hundred feet, three stories high, and is located practically in the 
centre of the district to be supplied. Besides the generating plant, 
* supply rooms, store rooms, etc., the building has ample room for 
offices, thus enabling the company to centre all departments of its 
business under one roof. 

Under the sidewalk arc located large reserve coal vaults, the 
coal for immediate use being in a storage room on the second 
floor, over the boiler room. On the first floor are the engine and 
boiler rooms ; the dynamos and electrical apparatus generally are 
on the second floor, and the third is taken up by store and supply 
rooms and by a suit of handsomely fltted offices. Under the 
engine room is a solid bed of concrete four feet thick, laid entirely 
apart from and independent of the wall foundations. Upon this 
rest the foundations for the twelve engines. In this manner all jar 
from the engines is absorbed or neutralized, none of it being trans- 
mitted to walls or floors. 

'The engines are high-speed compound Ball engines, of three 
hundred horse-power each, the high-pressure and low-pressure 
cylinders being respectively thirteen and twenty-five inches in 
diameter and sixteen-inch stroke of piston. These are said to be 
the heaviest and largest engines of their class ever built. The 
general arrangement of engines and boilers is shown in the plan, 
Fig. 2. 

Steam is supplied by eight Babcock & Wilcox sectional boilers 
of the largest type, arranged in two groups or batteries of four 
each. Each boiler has about 2,800 square feet of heating surface 
— between six and seven square feet for each horse-power de- 
veloped. The boiler room has all necessary arrangements for the 
convenient working of the plant. The ash-pits under the boilers, 
into which the ashes are raked from the furnaces, discharge into a 
car running on a track in the basement, which is then hoisted on 
an elevator, thus avoiding all shoveling and handling. The coal 
is elevated to the store-room, whence it is fed down to the boilers 
through chutes, on each of which is a special coaPscale, so that 
every day's supply is known, and the economy of the plant is con- 
stantly recorded. Water meters, in a similar way, record the 
quantity of water used. Two main steam pipes extend from the 
boilers to the engines, each engine and boiler being connected to 
both pipes, so that any boiler or engine may be disconnected with- 
out interfering with the operation of the others. 

The front half of the second story is devoted to the electrical 
plant. The space is arranged for twenty-four Edison dynamos, 
each engine being belled directly to two dynamos. The dynamos 
run at a speed of 650 revolutions per minute, and each has a 
normal capacity of fifteen hundred sixteen-candle power lights. In 
both engine room and dynamo room overhead travelling cranes 
are arranged, for the convenient handling of heavy pieces of ma- 
chinery. 

Through the centre of the dynamo room runs what is called the 
" electrical gallery," to which are brought all the cables from the 
dynamos. In the centre of this gallery, within easy reaching 
distance of one person, are arranged all dynamo swtches, dynamo 
field-boxes, ampere meters, etc., so that one man in this gallery 
has all the electrical apparatus under his immediate control. 

From this gallery seventeen feeders run to different parts of the 
district to be supplied with lights. The three-wire system being 
used, each feeder consists of three cables, a positive, a negative, 
and a neutral. By the arrangement of apparatus in the gallery, 
the man in charge can see at a glance the total load on the 
dynamos, and through what feeders and in what part of the dis- 
trict this load is being distributed. The underground system or 



net-work of wires throughout the district is all united by large 
mains ; and the regulation of current is such that at no time is 
there a difference of potential of more than one volt throughout 
the district. 

The underground system, as at present laid out, is arranged for 
a total of twenty thousand lights, and may be readily extended as 
the demand warrants. It covers an extreme distance of a mile 
from the station in one direction, and about three-quarters of a 
mile in the other, in an excellent business and residential district, 
from an electric lighting point of view. 

The Edison system of underground tubing, which has proved so 
successful, has been introduced here, with many improvements 
and additions. The maximum drop under full load is one per cent 
on the mains, and there are only four sizes of tubes used in the 
mains, ranging respectively from 100,000 to 250,000 circular mils. 
Mains, as here introduced, are in larger-sized tubes than have here- 
tofore been used, allowing more insulation compound to be intro- 
duced into the tube. All three wires in the mains are of the same 
size. 

The Edison system of distribution is too well-known to need 
any extended description. Service connections can be taken off at 
the coupling boxes every twenty feet. At all street crossings are 
placed main junction boxes with busses, into which all mains at 
each street-crossing are brought, thereby uniting and tying the 
mains together at every corner, to obtain uniform distribution and 
pressure, and to allow more readily of a proper inspection of 
the system. At these boxes each main is protected by an ampdre 
safety catch of proper size, except the neutrals, which are coupled 
with solid copper catches. Into certain of these junction boxes 
the feeders running direct from the station are connected to the 
system of mains. In case any feeder is disconnected, for any 
cause, it will not in any way affect the system, as the main which 
it is directly feeding will be supplied from the other feeders. In 
case of any accident or short circuit on the main, it does not throw 
off the service from any customer, as the mains are fed out to the 
point of trouble from both directions. Five of the feeders, instead 
of running to only one point of distribution, run to a certain point, 
and from there to two or three other points. This is to obtain 
better control and distribution over the system. This underground 
system, after completion and being thoroughly tested and started 
in operation, showed an insulation resistance on the whole system 
of over 700.000 ohms, said to be the best result in that direction 
ever achieved in an underground system. 



THE BASIN OF THE KONGO. 

A GREAT deal of interesting information concerning the Kongo, 
gathered from trustworthy sources, is given in the December num- 
ber of the Scottish Geographical Magazine, The estuary of the 
river, between Banana Point and Shark Point is eight miles across, 
and soundings have indicated depths .of sixty fathoms. The cur- 
rent at the mouth is very rapid, certainly not less than three knots 
an hour, or a little over five feet per second. Taking the vertical 
section at the mouth to be a triangle, the base of which measures 
eight miles and the altitude sixty fathoms, it will be found that 
about 1,060.000 tons of water are poured into the sea per second. 
The effect of this huge volume is perceptible as far as six degrees 
of latitude northwards from the mouth of the river, or to a dis- 
tance of 360 nautical miles, so that a vessel making for Banana 
feds this formidable resistance after crossing the Equator, and its 
speed is diminished. Sailing-vessels have often to wait for weeks 
for a spring- tide, or a strong wind springs up, and enables them to 
enter the river. 

Another phenomenon is the current caused by the water at the 
edge of the stream losing its onward velocity, and being forced 
back towards the land, where it spreads itself out along the coast. 
The ports along this coast, such as Kabinda, Loango, etc., are 
only roadsteads with but little shelter. Vessels have to be loaded 
and unloaded by lighters towed by small tugs. The lighters are 
sometimes overturned, when their cargo, if it be palm-oil, for in- 
stance, floats, and the owners know where it will be found on the 
shore. For example, any article that falls into the sea off Landana, 
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two miles out to sea, will arrive at the shore near Sette Cama. 
This current is not felt beyond Cape Lopez, for its effect is neu- 
tralized by the rivers Gabun and Ogow6. 

When a vessel coming from the north arrives at about thirty 
TOilcs from the mouth of the river, it crosses a clearly marked line 
•on the surface of the water. On the side of this line towards the 
Atlantic the water is of the greenish, milky color which announces 
the proximity of land ; on the other, it has the characteristic color 
•of the river, a brownish yellow. The ship has now entered the 
waters of ihe river, though the land is scarcely yet visible. The 
pilot-signals, buoys, and landmarks set up by the Government, 
render it a very easy task to take a ship into the port of Banana. 
After skirting the bank at the point, she enters at once into a mag- 
nificent bay, where a whole fleet could ride at anchor. This port 
far surpasses all others along the coast, and it is astonishing that 
no one thought of occupying a spot so favorably situated at the 
mouth of one of the mightiest rivers of the globe until some slave- 
traders in the present century took up their quarters at Banana 
Point. Cases of illness are rare, and invalids speedily recover in 
this healthy spot. The heat is rendered supportable by the sea- 
breeze, which blows from ten o'clock in the morning. 

The basin of the Kongo and its affluents has an area of about 
386,000 square miles, more than thirty-three times the area of Bel- 
l^ium, and nearly as large as Holland, Belgium, France, Switzer- 
land, Italy, and Ireland united. The navigable waters of the basin 
measure together about 7,140 miles in length. The length of both 
banks of the navigable waterways, 14,280 miles, is about that of the 
coast-line of Europe from North Cape to Constantinople. In addi- 
tion to this, the Lower Kongo extends for about 120 miles from the 
mouth to Matadi, where/he region of cataracts commences, and 
consists of two portions differing considerably in character. From 
Matadi to the He des Princes, or thereabouts, wild scenery, steep 
mountains, and torrents falling headlong into the river show that 
the volcanic forces which formed the region of the cataracts ex- 
tended their energy over this district also. Below this island the 
civer expands at once to double, and a little lower down to three 
times, its former breadth, and at last measures about twelve miles 
across instead of two miles and a half. It is studded with numer- 
ous islands, larger streams flow into it, its banks and the hills be- 
side it are rounded, and the whole country has a tame appearance. 
Between Boma and Ponta da Lenha the islands are only banks of 
sand covered with grasses and sickly-looking shrubs, but below that 
point they bear a luxuriant vegetation. 

A further diversity in the vegetation and soil is caused by the 
tides. The salt water ascends the river as far as Malella, so that, 
while the islands above are covered with oil-palms, baobabs, and. 
wild cotton, on those towards the mouth of the river the effect of 
the tide may be seen in the increase of bamboos and the diminish- 
ing number of palms, etc. The latter islands are submerged at 
exceptionally high tides, whereas those above Malella have a fairly 
dense population. As soon also as the fresh water is entered, alli- 
gators and hippopotami are met with. 

The navigation of the Lower Kongo is rendered difficult and 
dangerous by the rapid changes that take place in the depths of the 
channels. Some twenty years ago steamers always followed the 
northern bank between Ponta da Lenha and Boma, for the Fetish 
Rock passage was practicable only for crafts drawing less than six 
feet, whereas now this passage has a depth of about 190 feet, while 
opposite Kanga a boat drawing eleven feet of water would cer- 
tainly touch ground. Several other similar cases might be quoted. 
Again, when the tidal waves are urged forwards with more than 
usual violence by the wind, which generally blows from the sea 
from ten o'clock in the morning, the struggle of these waves with 
the waters of the river is so flerce that it is felt as far as Binda, 
ninety-three miles from the mouth. At such times boats are 
obliged to keep close to the banks, or they would be swamped im- 
mediately. Ocean steamers ascend as far as Boma, and small 
steamers belonging to the Kongo State ply along the river up to Ma- 
tadi. From the soundings taken by Captain Boye, however, which 
show that the channel is nowhere less than sixty feet deep, it is 
considered that large steamers may safely ascend to Matadi at a 
speed of nine to ten knots. The large quantities of water wliich 
»re poured into the river during the rainy season cause great 



changes of level. The water rises gradually through June, July, 
and August, and attains a maximum height between the 13th and 
25th of September, after which it decreases up to the middle of 
February, and attains a second but lower maximum at the end of 
April. 

North of the river, between Banana and Ponta da Lenha, lies an 
arid plain. The soil is a compact clay interspersed with lagoons, 
which are flooded at high tide, and are covered with impenetrable 
vegetation, chiefly papyrus. At a distance of from three to' twelve 
miles from the river the country entirely changes its aspect : here 
hills. 300 feet high, are separated by broad valleys, and the soil is 
light, and no doubt very fertile. Fifty to fifty-five miles from the 
river, Mayumba — i.e., the land of forests — is entered, which sup- 
plies the greater part of the merchandise shipped from the ports of 
the Lower Kongo, and of the coast between that river and the Ga- 
bun. 

Four tribes inhabit this country ; the Mussorongos, who dwell 
on both banks of the river and the islands between Ponta da Lenha 
and Banana, the N'Zaadi along the river to the east of the Musso 
rongos, the Kacongos to the north of these tribes, and, beyond the 
Kacongos again, the Mayumbas. The natives have a gentle dis- 
position, and their barbarities are due entirely to the old-estab- 
lished rites of fetichism. They attack a village on slight provoca- 
tion, but disturbances among the inhabitants of the same village 
are very rare. Drunkenness, except perhaps at the great feasts, is 
not a common vice. They are by no means impervious to new 
ideas, and, if the Government can put down the tribal wars, they 
will probably make great progress in civilizs^ion. 

Between Matahdi and Stanley Pool merchandise has at present 
to be carried overland at great expense. A railway has therefore 
been projected to connect the upper and lower parts of the river, 
and thus provide a cheaper and more commodious means of trans- 
port from the interior. The distance, as the crow flies, is 174 miles, 
but the railway, in order to take advantage of the formation of the 
ground, and avoid all great engineering difficulties, will be ex- 
tended to a length of 264 miles. The cost is estimated at ;^i,ooo,- 
000 sterling. 

A new edition of three sheets of M. Lannoy de Bissy's map of 
Africa, which embrace the greater part of the Kongo territory, has 
been published. Several important changes may be observed in 
this edition, particularly near the cataract region. The French 
Rouvier Mission has furnished nK)re complete, and exact infor- 
mation than has hitherto been attainable regarding the course of 
the Kuilu and the country north of Manyanga ; and the Belgian 
Cambier Mission has supplied details concerning the country on 
the south bank, between Matadi and Leopoldville. The survey for 
the railway has also determined the position of many points more 
exactly. The position of Mboko Songo has been removed about 
20' towards the north, and therefore the sources of the Chiluango, 
in the neighborhood of this place, have undergone a similar dis- 
placement, whereby the basin of the Kongo, and consequently the 
territory of the Kongo State, have been enlarged. The middle 
course of this river has also undergone changes in direction, and 
its affluents, the Luisa and Luali on its right bank, and the Lukula, 
on its left, are represented as the important streams they really 
are. The tributaries also which enter the Kongo in the region 
of the oataracts are put down from their sources to their con- 
fluences. 

Between Stanley Pool and Kwamouth the river runs swiftly be- 
tween mountains often six hundred to one thousand feet high, and 
covered with forests. Only at Msuata is this barrier broken. Here 
the land rises from the shore in terraces, and is inhabited. As far 
as Chumbiri the river widens very gradually, but above it expands 
considerably, and is generally very broad all the way to Stanley 
Falls : it is often fifteen, and sometimes as much as twenty-one, 
miles across. Between Bolobo and Lukokela a marshy tract oc- 
curs, a slight blemish on this beautiful river. 

All along the banks of the Upper Kongo- are frequent villages, 
and even towns. Bolobo, for instance, has a population of 30,000 
'souls, public squares, and regularly built streets. Considering the 
enormous length of waterways, and the fertility of the soil, the new 
railway, by .which all the exports must reach the Lower Kongo, 
should prove a success. 
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NOTES AND NEWS. 

A NEW stamp-cancelling machine is being tried in the Phila- 
delphia post-office. It is operated by electricity, and is said to 
cancel the stamps on letters at the rate of 25,000 per hour, auto- 
matically registering the number cancelled. 

— The death of Prof, Lorenzo Respighi, Director of the Osser- 
vatorio Campidoglio, Rome, which occurred on Dec. 10, is a great 
loss to science. 

— Mr. Robert T. Hill has resigned the position of assistant pro- 
fessor of geology in the University of Texas, in order to devote his 
attention solely to geological investigations. 

— An attempt is being made to secure the erection of an inter- 
national monument to James Watt at Greenock, his birthplace. It 
is proposed that the memorial shall be a large and thoroughly 
equipped technical school. 

— T\it Detroit Journal ^tsixes to receive, by postal card, the 
address of all living male and female descendants of Revolutionary 
officers and soldiers of 1776, and, when possible, the name and 
State of the ancestor. 

— Dr. Sargent, Professor of Physical Culture at Harvard, utters 
a word of caution about over-exercise. He says, according to The 
Medical and Surgical Reporter, that those who have been most 
successful in heavy gymnastics are also subject to nervous com- 
plaints. 

— The "Annual Catalogue" for 1889-90 is sent this year to 
every graduate of Harvard College whose address is known. The 
annual reports of the president and treasurer are sent regularly to 
every graduate who has informed the secretary of the university 
that he desires to receive them. Graduates are requested to advise 
the secretary of changes in their addresses. 

— Test borings recently made on the line of the Nicaragua Ca- 
nal show that the entire divide to be traversed by the deep cut 
consists of solid basalt, at least to a depth of 165 feet, as far as the 
borings extended. This is a most favorable showing for the con- 
struction company, as it settles at once the important question of 
slopes in the greater part of the cut. 

— An article on the new plants introduced into cultivation 
during the year just past appears in Garden and Forest for Jan- 
uary 8th, and in -the same number Mr. Geo. Nicholson continues 
his description of the gardens of the Riviera. One phase of the 
national forest problem is discussed editorially, and a novel theory 
of the function of the so-called " knees " of the Bald Cypress is set 
forth in a communication from Dr. Robert H. Lambom. 

— At a recent meeting of the Photographic Society of Geneva, 
Switzerland, Professor H. Fol presented a paper on resemblances in 
married couples. According to the British Journal of Photogra- 
phy, he stated that, out of seventy-eight young couples photo- 
graphed for the purpose of his investigations, he found that in 
twenty-four cases the resemblance in the personal appearance of 
the husband and wife was greater than that of brother and sister, 
in thirty cases it was equally great, and in only twenty- four was 
there a total absence of resemblance. 

— The Meteorological Summary for the Year 1889, prepared by 
Professor F. H. Snow, of the University of Kansas, from observa- 
tions taken at Lawrence, shows that the most notable meteorologi- 
cal features of the year 1889 were the remarkable absence of 
extremes of heat and cold, resulting in a very mild winter and a 
very cool summer; the abundant and well-distributed rainfall, 
making this one of the three wettest years on the twenty-two years 
record ; the phenomenally warm December, whose mean tempera- 
ture was six and one-half degrees above that of November ; the 
low wind velocity ; the small amount of snow ; and the unusual 
number of fogs, averaging a little more than two per month. 

— The attention of graduates of Harvard University is invited to 
the fact that for several years the secretary of the university has 
voluntarily acted as a medium of communication between persons 
seeking to secure educated young men to assist them in teaching, 
professional work, or business, and students or graduates of the 
university desirous of obtaining such employment. For this pur- 
pose the secretary keeps a list of graduates engaged in teaching. 



another of students about to graduate who wish employment im- 
mediately thereafter, and a third of students who desire temporary 
work in summer vacations. The results have been satisfactory,, 
except in respect to obtaining advantageous summer employment 
for students. From one to two hundred students apply for sum- 
mer work each spring, but a comparatively small number obtain it 
through the secretary's aid. The co-operation of the alumni is in- 
vited in all three branches of this work. 

— Dr. Hadjime Watanabe, an official of the Japanese agricul- 
tural service, delivered an interesting address on the chrysanthemum 
at the recent celebration in Berlin of the centennial of the plant's 
introduction into European cultivation. According to the report 
of his words published in Garden and Forest, the Japanese divide 
chrysanthemums into two groups, " nogiku " or wild single, and 
" niwagiku " or double cultivated flowers ; and the latter are sub- 
divided into four kinds — the ordinary autumn-blooming sorts, the 
summer-blooming, the winter-blooming, and those which bear 
flowers at all four seasons. The single flower is not neglected by 
the horticulturist, but is prized for its very simplicity, and is usually 
planted at the foqt of rocks, intermingled with grasses, to give a 
landscape design a naturalistic air. In treating the double-flowered 
plant when it is desired to produce individual flowers of the largest 
possible size, then all the branches but one are gradually removed^ 
and on this one only an isolated blossom is allowed to mature. 
On the other hand, when as many flowers as possible are sought 
without regard to conspicuous size, the main stem is brought to the 
greatest possible development, and all its branches are preserved 
until the blooming season arrives, when, if some show no buds, 
they are cut away. The sturdiest possible plants ar« chosen for 
this purpose, and the speaker referred to some upon which more 
than three hundred flowers had been counted. Two forms are in 
favor for these many-flowered '* kikus," one of which gets its name 
from its resemblance to a thick broom, while the other is a more 
artificial, fan-like shape. A Japanese proverb says ** it is easy to 
grow the flowers of the kiku, but difficult to grow its leaves," and 
the speaker declared that the plants are judged from this stand- 
point. The amateur's chrysanthemums are usually " very poor 
and faulty in foliage, although they may bear fine flowers ; but 
those which one sees at an ' art-gardener's' are clothed from top to 
bottom with leaves regularly disposed and of a beautiful fresh 
color." The most common method of propagating the plant is by 
root- division, but several others are employed. Jn one, a single 
leaf with a bud at its base is plucked, lightly covered with earth 
and laid in a shady place, where it eventually takes root. Garden- 
ers who own rare, varieties therefore forbid the visitor a near ap- 
proach to their plants, as it would be easy to pick a leaf of the 
proper kind and conceal it in the pocket for future planting. 

— The question of the relative food value of dried com fodder 
and of corn silage has been much discussed, and, judging from the 
fact that the discussion still continues, has not yet reached its 
final solution. One important element in determining this- ques- 
tion is the relative percentage digestibility of the fodders, that is, 
the proportion of the ingredients of each one which the animal fed 
upon them is able to utilize. Some recent experiments conducted 
by H. P. Armsby and W. H. Caldwell at the Pennsylvania State 
College Agricultural Station are a contribution to this branch of 
the question. The material used in this experiment was ordinary 
field corn fed to two Devon steers. The com was prepared in 
three different ways, — as rapid-filled silage, slow- filled silage, and 
field-cured fodder. As a result of the experiment, it was found 
that the dry matter of the field-cured fodder was more digestible 
than that of the rapid-filled silage, and this again was more di- 
gestible than that of the slow-filled silage. The digestibility of the 
albuminoids and of the total protein is very nearly the same in the 
fodder and the silage. These results do not show the effect of the 
process of ensilage upon the digestibility of green fodder, but only 
the difference in the final effects of two processes for preserving 
fodder. The digestibility of the green material was not deter- 
mined, but in all similar investigations the digestibility of the freshly 
cut fodder has been invariably found to be greater than that of the 
same fodder after being subjected to the ordinary processes of 
curing. In all probability, therefore, the freshly cut corn fodder 
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. would have proved more digestible than was either the silage or 
the fodder. The experiment shows merely that the process of en- 
silage lowered the digestibility of the material more than the 
process of field- curing. Furthermore, the relative digestibility of 
<:om fodder and silage is but one element in determining their re- 
lative value. It would be a mistake to condemn silage because it 
appears to be slightly less digestible than the field- cured material. 
In forming a judgment of the comparative value of the two pro- 
<:esses, account must be taken not only of the digestibility of the 
resulting fodder, but of the amount of material lost in the process, 
and of the nutritive value as well as the digestibility of the pro- 
<luct ; and also of its influence upon the health of the animals, and 
of the. important practical questions of the relative convenience and 
•economy of harvesting, storing, and handling. 

— A few years ago some of the leading photographers in Lon- 
<lon went to the expense of equipping their establishments with 
•engines and dynamos, so that, by means of the electric light, they 
might be to some extent independent of the sun in their work. 
The results were satisfactory though the cost of equipment and 
maintenance was high. Most of these photographers have now 
•discarded their engines and dynamos, though still adhering to the 
•electric light. They find it much less expensive and satisfactory to 
take their current from the street mains of the different electric 
4ight companies, paying only for the quantity consumed. 

— In a recent lecture by Dr. A. W. Schiiddekopf, on " Univer- 
sities and University Life in Germany," after a short sketch of the 
history of German Universities, showing how they have gradually 
•developed from the schools founded by the Church for the educa- 
tion of persons intending to enter its service, the lecturer explained 
the constitution of German Universities, their officials and teaching 
staff, with a digression illustrating the high social position of a 
German professor, despite the fact that his salary seldom exceeds 
$1,500 or $2,000 a year. The Lecture also explained at some 
length the position of a " privat-docent," a class of teachers pe- 
culiar to German Universities, who receive no salary for their work, 
but render their services gratis in the hope of being some day ap- 
pointed to a professorship. He also reminded his audience of an 
important distinction made in Germany between the " professor 
ordinarius " who has a seat in the Senate of his University and is 
•eligible for all the honorary offices — rectorship, deanship, etc., — 
and the " professor extraordinarius," who does not enjoy these 
privileges. Dr. Schiiddekopf then proceeded to describe the Ger- 
man Universities as teaching centres. He compared the English 
system of higher education with the German system, stating that 
Universities of an exclusively examining character do not exist in 
Oermany ; whereas, on the other hand, the educational feature of 
Oxford and Cambridge life is absent from German Universities. 
The latter are of a teaching and examining character at the same 
time. The lecturer next laid emphasis on the looseness of the 
discipline for the students, compared with that maintained in Eng- 
land, and explained the possibility of such laxness by the greater 
average age of the student — it being necessary for every person 
matriculating at a German University to have pased his " maturi- 
tatsexamen " at his gymnasium, which is rarely tried by persons 
under nineteen or twenty years of age. The German student is 
much less frequently examined than his English brother ; but then 
what an ordeal when it comes ! Unlike the English system there 
is little or no paper work, the candidate being examined vrvd voce^ 
more importance being attached to the grasp he shows of his sub- 
ject, and his manner of manipulating it, then to his knowledge of 
facts. Besides the vrvd voce, candidates have to write one or 
several " dissertations," which may take many months to prepare. 
Dr. Schiiddekopf reminded his audience that, in Germany, Univer- 
sity degrees are not considered to qualify candidates for master- 
ships, for a license to practice medicine, and other offices, except 
in the case of candidates for a University professorship ; but that 
•candidates for such offices must have passed the " staatsexamen," 
which in most cases is much more difficult than the degree ex- 
aminations. Relating his own experiences in passing his " staats- 
«xamen," Dr. Schiiddekopf caused a tremor to run through a 
sympathetic audience when he told that, after a year passed in 
¥rriting " dissertations " on philological and philosophical subjects, 



he underwent nine hours vrvd voce examination in one day by 
eight German professors in as many different subjects I The ma- 
jority of German students — except in the faculty of medicine — 
do not take a degree at all, but only pass their " staatsexamen." It 
is the custom in Germany for a student to have been to several 
Universities before settling down at one for examination purposes 
— a system which the lecturer thought a very good one, on account 
of the facility it affords the student for becoming acquainted with 
the leading men in his subject. 

— For the benefit of delegates and others attending the eleventh 
convention of the National Electric Light Association, to be held 
at Kansas City, Feb. 11-14, arragements have been made with the 
Pennsylvania Railroad to provide a vestibule train to be known as 
the " Electric Limited," to be run through without change to Kan- 
sas City, via Chicago and the Chicago, Burlington, and Quincy 
Railroad. This train will leave Jersey City on Sunday, Feb. 9, at 9.45 
A.M., arriving at Chicago, Monday morning, at 9 a.m. Monday 
will be spent in Chicago, the Chicago Electric Club having kindly 
invited the Eastern delegates to enjoy its hospitality during their 
stay in that city. The " Electric Limited " will leave Chicago on 
Monday evening at 5 o'clock, arriving at Kansas City early Tues- 
day morning. Passengers should be careful to take the ferry at 
foot of Cortlandt or Desbrosses Streets, New York, not later than 
9.30 Sunday morning. No effort has been spared by the transpor- 
tation committee in obtaining the very best equipment, and the 
committee is assured that this train will be the finest ever run' out 
of New York. It will be composed of the latest Pullman ves- 
tibule sleeping cars, lighted by electricity, a dining car, composite 
car containing barber shop, bath room, card room, library, writing 
desk, smoking room, etc., and an observation car with a large open 
room luxuriously furnished, as well as an observation platform. 
The train will be supplied throughout with fixed and portable elec- 
tric lamps. Special accommodations will be provided for members 
accompanied by their wives. The rate of fare going, including 
sleeping car accommodations, will be $39.7S> and inasmuch as it is 
necessary to guarantee a certain number of people in order to se- 
cure this superb train, it is important that those who propose at- 
tending the Convention notify, with remittance, as promptly as 
possible, C. E. Stump, chairman transportation committee. Times 
Building, New York. Extensive preparations have been made to 
render this one of the most interesting conventions ever held, and 
it is expected that members will do their utmost to induce as large 
an attendance as possible. 

— In the town of St. Emilion, near Bordeaux, France, is a re- 
markable monolithic church, probably one of the most curious of 
its class. According to Mr. J. H. Parker, who describes it in a re- 
cent issue of the American Architect, it is cut entirely out of the 
solid rock, and is of early Romanesque character. The precise date 
is uncertain, but it appears most probable that the work was com- 
menced in the eleventh century, and carried on through the whole 
of the twelfth. A fragment of an inscription remains, the charac- 
ters of which agree with the eleventh century ; but some of the 
French antiquaries attribute it to the ninth. Others consider it as 
merely the crypt of the church above on the top of the rock ; but 
that church is of much later character, and it is much more proba- 
ble that the subterranean church was first made, and the other 
built long afterwards, when the country was in a more settled 
state. This church is one hundred and fifteen feet long by eighty 
feet wide. It consists of three parallel aisles, or rather a nave and 
two aisles, with plain, barrel-shaped vaults, if they can be so called, 
with transverse vaults or opening^s, and round arches on massive 
square piers. The imposts are of the plain early Norman charac- 
ter, merely a square projection chamfered off on the under side, 
but one of them is enriched with the billet ornament. There are 
recesses for tombs down the sides, and a fourth aisle or passage 
has been cut out on the south side, apparently for tombs only, as it 
has recesses on both sides to receive the stone coffins. Still far- 
ther to the south, but connected by a passage, is a circular cham- 
ber in an unfinished state, with a domical vault, and an opening in 
the centre to a shaft which is carried up to the surface. Whether 
this was intended for a chapter-house, or for a sepulchral chapel in 
imitation of the Holy Sepulchre, is an undecided point. This sub- 
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terranean church or crypt is necessarily lighted from one end only, 
where it is flush with the face of the rock ; and these openings are 
filled with flamboyant windows, which are very evident insertions. 
On the surface of the hill over this church, but with a large space 
of solid rock intervening, is the tower and spire belonging to it. 
The tower is of late Norman and transitional character surmounted 
by a flamboyant crocketed spire. There is a kind of well or flue 
cut through the rock under the tower into the church below, appa- 
parently for the bell-ropes. In the churchy are remains of early 
painting, and some shallow sculpture, the character of which ap- 
pears to be of the twelfth century. Adjoining the church, on the south 
side, is a detached chapel of transition Norman work, with an apse 
vaulted with good ribs and vaulting shafts. A considerable part 
of the old painting is preserved. Some of the ribs are painted with 
zig-zags. Under this chapel is a crypt or cave cut out of the rock, 
called the Grotto of St. Emilion, with a spring of water in it. The 
work is of the same early character as the other vaults. 

— A factory chimney, said to be the highest in the world, is now 
being erected at the Royal Smelting Works, near Freiburg, in Sax- 
ony. The horizontal flue from the works to the chimney is 1,093 
yards long ; it crosses the river Mulde, and then takes an upward 
course of 197 feet to the top of the bill upon which the chimney is 
being built. The base of the structure is thirty-nine feet square by 
thirty feet in height, on which is placed a short octagonal transi- 
tion, from which the round shaft starts. This is 430 feet high, or 
together with the base, 460 feet high, with an inside diameter of 
twenty-three feet at the bottom, and sixteen feet and six inches at 
the top. It will take 1,500,000 bricks, and the cost is about thirty 
thousand dollars. 

— Complaints of overpressure in schools are as numerous and 
universal in Sweden as in many other Continental countries. Swe- 
den is, in fact, one of the countries where this fact has first roused 
the public interest, as has been proved by Professor Dr. Key several 
years ago, in a pamphlet full of trustworthy statistical information, 
and showing that ansmia, chlorosis, and other diseases are due to, 
or are at least greatly promoted by, the existing overwork in the 
schools. Another weighty charge against the present school-sys- 
tem is that it, to a great extent, promotes the ordinary contempt 
for manual work among the young, and tends to engender disin- 
clination for the practical professions, handicrafts not being suffi- 
ciently " genteel." Complaints of a too great influx at the univer- 
sities are, therefore, as common in Sweden as in Germany, and the 
other Scandinavian countries. These unhappy results of the sec- 
ondary education are now acknowledged by nearly every body, but 
they were foreseen by some patriotic men, who, thirteen years ago, 
founded a school, which, after its headmaster, got the name of 
" Palmgren's Practical Work-School." However, one must not in- 
infer from the name that it gives instruction solely in manual work. 
It was also intended to give a liberal education, and has now glo- 
riously proved its efficiency in that respect, as some of its pupils 
have, during the last two years, successfully obtained their matric- 
ulation degree. The school- lessons are here somewhat fewer than 
in ordinary schools, and instruction in manual work — Sloyd — is 
obligatory for all pupils. Moreover, children who do not attend 
the school-lessons are. admitted to the Sloyd instruction at a very 
moderate fee. Instruction is also given to men and women in 
sewing, embroidering in gold and silver, lace- making, macram^, 
etc. Further in bookbinding, pasteboard-work, joinery and turn- 
ing. There are also courses at the school, of three months each, 
for future male and female Sloyd-teachers. Besides instruction in 
Sloyd-work, these students have lessons in drawing and the peda- 
gogics of Sloyd. They have also to instruct children in Sloyd for 
one to two hours a day, under the superintendence of their teachers. 
During the summer holidays a shorter course is given for ordinary 
teachers. To give the reader an adequate idea of the interest 
which nearly all classes in Sweden take in Sloyd, the Swedish cor- 
respondent of the Journal of Education mentions that Colonel 
Ankarcrona. Commander of the Royal Swedish Lifeguards, has 
ordered that Sloyd-instruction is to be given twice a week to the 
guardsmen, by experienced teachers from Mr. Palmgren's school. 
This step has been taken to give the soldiers some pleasant and 
useful recreation when they are off duty. Apart from the moral 



influence it may exert, it will evidently be a great advantage for the 
soldiers to learn the rudiments of a trade in the barracks, whicb 
hitherto have not been a school for useful and profitable arts in 
Sweden any more than in other countries. 

— The Standing Executive Committee of the Convention of 
American Instructors of the Deaf, of which Dr. E. M. Gallaudet 
Kendall Green, Washington, D.C., is chairman, have had under 
consideration the suggestions made in many quarters that, in view 
of the probability of a notable national celebration being held in 
1892, in this country, the Convention, which would naturally meet 
in 1890, be postponed until the jubilee year. It is well known that 
an invitation to hold the next Convention at the New York Insti- 
tution for the Deaf and Dumb was accepted some time ago, and 
that it was intended, through invitations to professional brethren 
in other countries, to give the Convention an international char- 
acter. Since this plan was decided on it has become practically 
certain that there will be held, in 1892. one or more great exhibi- 
tions calculated to attract visitors even from foreign countries, and 
that, consequently, during that year, low rates of travel to and ia 
our country will be offered, all of which would tend to induce a 
larger attendance at such a Convention from abroad, and probably 
from the States, than could be expected at any other time 
within the next decade. The influence of such a Convention, held 
when great numbers of people, both foreign and native, would be 
assembled at the place where the Convention would be likely to 
meet, would give its proceedings an influence and importance they 
could hardly have under other circumstances. The weight of these 
considerations has led the Committee to decide, unanimously, to* 
postpone the meeting of the next Convention until 1892. The 
authorities of the New York Institution have kindly renewed their 
offer of hospitality, but the Committee are of opinion that it will 
be wise to defer their decision as to the place of holding the Con- 
vention until the plans for the national celebration are more fully 
developed than they now are. 

— Life at Girton is described in The Women* s World in this way : 
An early breakfast, served from eight to nine (some industri- 
ous students begin their day with a private breakfast party at five 
or six, and only partake of the college meal as an afterthought), is 
followed by a morning devoted, almost without exception, to prir 
vate study, or to attendance at lectures given in college by the rest- 
dent lecturers, or at the numerous courses in Cambridge now^ 
thrown open to women. The early hours of the afternoon, which 
by common agreement of the students are considered *' noise- 
hours," are usually given to recreation, tennis being the most popu- 
lar form of outdoor amusement, and pianos', with an occasional 
fiddle, having full swing indoors. After luncheon coffee-parties 
are also a common occurrence, the entertainment being of the 
most informal description, while the hostess seldonr) scruples to 
dismiss her guests or leave them to entertain themselves if she has 
work or lectures on hand. From three until the six o'clock dinner 
silence reigns again in the college. Many classical and mathe- 
matical lectures are given at this time by Cambridge lecturers, who 
come out to the college for the purpose, and the students who have 
not lectures usually, though not so universally as in the morning, 
devote a part or the whole of these hours to private study. After 
dinner again informal coffee or tea parties are frequent, and friends 
generally meet in a haphazard kind of way, which, perhaps, may 
be best described as ** loafing " into each other's rooms. In the 
May term this " loafing " takes place round the grounds, and an 
interesting study of shawls might be made from the windows over- 
looking the lawn and tennis courts. The formal social duty of 
calling on freshers is performed in this after-dinner hour, most of 
the college business is transacted, meetings are held, and sub- 
scriptions to the various societies paid. In the May term it is the 
favorite hour for tennis, and in all three terms the fire-brigade has 
a fortnightly practice immediately after "hall." Some of the 
poorer specimens of Girtonians think this a little severe, as the 
practice often includes a double-quick march from end to end of 
the long corridors ; but the officers are inexorable, and catalogue 
all who brave their scorn and fight shy of the brigade as " ill or 
lazy." From half-past seven to nine are " silence hours " again,, 
and then, or later in the evening, an hour or two's work is com- 
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monly done — freshers wiih *' little-go " on the brain, are reported 
to get in four or five before retiring for the night, but they gener- 
ally learn in a term or two that it does not pay. Nine P.M. is the 
orthodox hour for knocking off work, and for the more elaborate 
forms of social intercourse, club meetings, occasional dances, small 
debates, and so forth — above all, for the regulation formal tea- 
party. There are certain points about this entertainment peculiar 
to college life, if not to Girton, says the Women s World, notably 
the fact that the guests bring, not their own mugs merely, but a 
whole trayful of refreshments. The college custom is to send to 
all the rooms a tray, with a roll and butter, and the materials for 
whatever beverage — tea. coffee, cocoa, or plain milk — is preferred 
by each student, and this custom greatly facilitates the discharge 
of the social duty. For it is understood that when a student gives 
a nine-o'clock tea-party all the guests take their own trays, the 
hostess providing only the hot water, and such luxuries as cake and 
jam. Thus, at 9 p.m., in all the corridors, is presented the striking 
spectacle of students hurrying in all directions — sharp corners are 
very dangerous at this time — to their respective entertainments, 
balancing trays in one hand, and in the other, unless they are such 
old hands as to know the college blindfold and avoid all pitfalls of 
boots, water-cans, and unexpected angles, carrying candles in case 
the festivities should outlast the college lights. It is at these 
parties that new students are first initiated into college society, 
and so strong is the instinct of hospitality that the *' freshman " 
must be of a remarkably gregarious disposition who does not find 
tea-parties, which she experiences in their most formal tedious as- 
pect, grow decidedly monotonous after a few weeks. 

— The high price of gum acacia has led Trojanowsky to seek 
for a substitute, says an exchange, and this he believes may be 
found in the mucilage of flaxseed. By boiling the seed with water 
and precipitating the strained decoction with twice its volume of 
alcohol, he obtained a substance which, after drying, consisted of 
opaque, yellowish- brown irregular fragments, somewhat brittle, 
but not easily reduced to powder, dissolving in water to a turbid 
mucilaginous solution ; of this, five grains were sufficient to emul- 
sionize an ounce of cod liver oil. The large quantity of alcohol, 
however, required for the precipitation, and the difficulty of drying 
the adhesive product being such serious objections, further experi- 
ments were made, and, by still employing flaxseed as the source of 
the mucilage, and treating with sulphuric acid, a gum more closely 
resembling acacia was obtained. His method is to boil one part 
of flaxseed with eight of dilute sulphuric acid and eight parts of 
water, until the mixture, which at first thickens, becomes quite 
fluid ; this is then strained through muslin, and' to the strained 
fluid is added four times its volume of strong alcohol, the precipi- 
tate being collected on a filter, washed with alcohol, and dried. 
The gum is in the form of transluccfnt, grayish^brown, brittle frag- 
ments, easily pulverized, and without odor or taste, and thirty 
grains will emulsionize an ounce of cod liver oil. 

— An insect destructive to wheat, but previously unknown in 
this country, has appeared in considerable numbers on the Cornell 
University farm at Ithaca. Mr. J. H. Comstock, professor of ento- 
mology at Cornell, who has been making a study of the insect, 
says that he does not know of its occurrence anywhere else in this 
State ; but as it is extremely abundant on the University farm, it 
is doubtless spread over a considerable area. It was first observed 
there two years ago, by one of the students, the late Mr. S. H. 
Crossman, while making an investigation of wheat insects. On 
examining the stalks of wheat at harvest time by splitting them 
throughout their length, it was found that some of them had been 
tunnelled by an insect larva. This larva had eaten a passage 
through each of the joints, so that it could pass freely from one 
end of the cavity of the straw to the other. In addition to tunnel- 
ling the joints, they had also fed more or less on the inner surface 
of the straw between the joints. If infested straws be examined 
a week or ten days before the ripening of the wheat, the cause of 
this injury can be found at work within them. It is at that time a 
yellowish, milky-white worm, varying in size from one-fifth of an 
inch to half an inch in length. The smaller ones may not have 
bored through a single joint ; while the larger ones will have tun- 
nelled all of them, except, perhaps, the one next to the ground. 



As the grain becomes ripe the larva works its way toward the 
ground; and at the time of the harvest the greater number of them 
have penetrated to the root. 

— The Boston correspondent of The Book Buyer quotes an 
amusing letter sent by Mr. Aldrich to Professor E. S. Morse, ex- 
president of the American Association for the Advancement of 
Science. Professor Morse, it should be said, has a handwriting 
quite indescribable in illegibility : " My Dear Mr. Morse : It was 
very pleasant to me to get a letter from you the other day. Per- 
haps I should have found it pleasanter if I had been able to deci- 
pher it. I don't think that I mastered any thing beyond the date 
(which I knew) and the signature (which I guessed at). There's a 
singular and a perpetual charm in a letter of yours ; it never grows 
old, it never loses its novelty. One can say to one's self every 
morning. * There's that letter of Morse's, I haven't read it yet. I 
think I'll take another shy at it to-day, and maybe I shall be able 
in the course ol a few years to make out what he means by those 
t's that look like w's and those i's that haven't any eyebrows.' 
Other letters are read and thrown away and forgotten, but yours 
are kept forever — unread. One of them will last a reasonable 
man a lifetime." 

— No subject can be of more vital importance to the farmers of 
Indiana than the economical utilization of their fodder crops, since 
their success with live stock and in the dairy must be directly pro- 
portional to the economy of this utilization and depend for success 
or failure on the skill exercised in feeding. Careful inquiry and 
observation extending over the entire State, by the State Agricul- 
tural Experiment Station, of which Dr. H. E. Stockbridge is the 
director, forces the inevitable conclusion that as much nutriment in 
the form of fodder is wasted every year as actually finds it way 
into the digestive systems of the farm animals of the State. The 
two great fodder crops necessarily considered in this connection 
are hay and corn stover. Though perhaps both are equally worthy 
of consideration, and the utilization of each equally capable of im- 
provement, the December bulletin, by J. Troop, pertains only to 
the former. It is the intention of the station to devote special 
attention to the production, curing, and feeding of hay during the 
coming season. That the results of the work may be most effect- 
ive, however, it seems necessary that a preliminary discussion of 
the grasses of the State is called for, and to meet this demand the 
present bulletin is issued. It does not purport to be a scientific 
treatise on the grasses of Indiana ; its sole aim is to offer the 
farmers of the State the briefest possible description of every grass 
known to grow within its borders, together with the chief char- 
acteristic's and relative value for feeding purposes of each, in the 
hope of placing the farmers in possession of such information as 
will enable them to determine for themselves the character and 
adaptations of grasses with which their experience may bring them 
in contact. Recognizing the fact that plant determination by mere 
description is necessarily attended by serious difficulties, a large 
number of illustrations have been utilized as conveying the most 
perfect impression possible of the actual appearance of the grasses 
discussed. So far as the actual importance of the work thus be- 
gun may become to the agricultural interests of Indiana, the rela- 
tions existing between tilled land and grass land in the State must 
be pertinent. The area of tilled land in Indiana is 56.4 per cent 
of the area of the State, while the grass- land area is 11.8 per cent, 
the average for the entire United States being respectively 41.6 
per cent and 11.5 per cent. The ratio existing between these two 
varieties of farm land is, for Indiana, as i of grass land to 54 of 
tilled land, and for the entire country, i of grass to 3.7 of tilled 
land, — figures showing conclusively that in4iana can lay small 
claims at present to either a grazing, stock, or dairy pre-eminence, 
and that she falls far short of producing her best proportion of the 
grass of the country, and fails in maintaining a just or most profit- 
able relation between these two staple divisions of farm lands. 
Indeed, Indiana ranks in the second series of States in the produc- 
tion of grass, and in the third series in average value of milc^ cows 
and live stock, facts which must possess a definite relation to the 
proportion existing between grass product and area of tilled lands, 
and enforcing the proverb, *• the more grass the more stock, the 
more stock the more manure, the more manure the more crops." 
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THE WAITOMO CAVES, NEW ZEALAND. 

In a report to the Surveyor- General of New Zealand, Mr. 
Thomas Humphries gives an Interesting description of a visit 
which he and a small party made in June last to the Waitomo 
caves, King Country, in the North Island of New Zealand. The 
Waitomo River, a tributary of the Waipa, which passes through 
these caves, lies about eighty-five miles south of Auckland in a 
direct line, though it is about twenty miles further by rail and road. 
The caves are about ten miles from Otorohanga railway station. 
The country around is undulating. A quarter of a mile before the 
caves are reached, the Waitomo, of about twenty feet in width, 
is seen emerging from the side of a hill, under which it has mean- 
dered through limestone caverns of various sizes for about twenty 
chains. A light canoe can be taken along the river through the 
caves to within a few chains of its egress, where further progress 
is barred by the roof coming down to the water. 

At the entrance to the cavern the stream is eight feet deep. The 
natives have never had the courage to enter. The entrance to the 
cave, thirty feet wide and twenty feet high, is in the face of a cliff. 
It is beautifully arched, with numerous moss and lichen-covered 
stalactites. In a canoe the visitor is taken in, ninety feet from the 
entrance, and landed on a silt-covered beach. By the aid of 
candles, for all is now dark, he finds himself among ponderous 
stalactites, three to six feet thick, reaching from the roof, twenty 
feet high, to within a foot of the ground. Everywhere, all over the 
extensive and intricate caverns, are seen stalactites and stalagmites 
of immense size, in vast numbers, with marvellous beauty of form 



and color. At one place the dark vault was studded with thou- 
sands of glow-worms, giving the vault the appearance of a starlit 
sky. 

Passing down the left bank of the stream for one hundred and 
forty feet, over a large deposit left by floods, the party crossed it 
by means of a foot-bridge. From the entrance to the bridge the 
cavern averages fifty feet broad, and from twenty to thirty feet 
high. After crossing the bridge, a sharp turn to the right is made 
up a steep incline for a distance of seventy feet, to the foot of a 
ten-foot ladder, which leads to a narrow passage four feet wide and 
fifteen feet high, the entrance to the " Grand Cavern." Here is 
the bottom of the "well," a narrow shaft running up to another 
series of caves over the lower ones, where it is again met with in 
the gallery above. The well is four feet across, perfectly true, as 
if made by human hands, and its sides beautifully marked with 
horizontal streaks, formed of laminated lime-stone. In the Grand 
Cavern is an immense mound of material evidently fallen from the 
roof. 

Beyond the Grand Cavern the roof rises and forms two domes, 
one fifty feet high. High up, forty feet, is the entrance to another 
cavern. Beyond the dome there is a sudden fall, the roof lowering 
so much that the visitor has to stoop. The length of the Grand 
Cavern, at the end of which the stream is again met with, is two 
hundred and fifty feet. It varies in width from fifteen to forty feet, 
and from twenty to fifty feet in height. Up to this point the color 
is a dull brown and a light yellow; but in the upper galleries, thirty 
feet above, there are alabaster and Parian-marble-like scenes of 
unsurpassed loveliness. 

Twenty feet above the Grand Gallery is the " Organ Gallery," 
so-called from the appearance of the great stalagmitic mass one 
hundred and fifty feet from its entrance, rising tier upon tier, like 
the front of an organ with marble pipes. From the Grand Gallery 
the Main Gallery above is reached by a twenty- five-foot ladder, 
and sixty feet along it the " well " is reached. Here it is twelve 
feet in diameter, .with smooth sides of hard limestone, and the 
sound of moving water below. This is forty- five feet above where 
it was first seen. Fifty feet along from the upper well is a " fairy 
grotto," and through an archway thirty feet in length the " Ban- 
quet Chamber " is reached, where the surveyor and his friends 
found a hot dinner had been provided by the natives who own the 
caves. At the end of this chamber is the White Terrace, a stalag- 
mitic mass rising in a series of terraces. From this the upper 
entrance to the caves is reached, high in a wooded cliff, sixty feet 
above and directly over the lower entrance. Mr. Humphries de- 
scribes in glowing terms other galleries and caves, but this may 
suffice to show, that, notwithstanding the destruction of the Roto- 
mahana Terraces, New Zealand has still plenty of wonders. 



THE WENSTROM DYNAMO. 

Some months ago a description and illustrations of the Wens- 
trom dynamo were given in these columns. A dynamo of this 
make was recently sent to the electrical testing bureau of the Johns 
Hopkins University, where it was submitted to a series of tests, 
the results of which are given below,' under the signatures of Drs. 
G. A. Liebig, Louis Duncan, and W. F. Hasson. It may be men- 
tioned here that the dynamo tested was designed to give an output 
of 400 ampdres, at 1 10 volts, running at a speed of 500 revolutions 
per minute ; while the speed under which the tests were made was 
only 330 revolutions per minute. 

" The dynamo electric machine sent to us for examinatioa, a 
report of which is contained in the following pages, was described 
by the manufacturers as an 8oo- light dynamo, and was stated to 
absorb energy, when doing full duty, at the rate of about sixty- 
horse-power. 

" Having our source of motive power and testing apparatus 
already in place for the purpose of conducting some experi- 
ments on other dynamos, the following tests were made (through 
the kindness of Mr. F. Hambleton, who consented to allow the 
bureau the use of a part of the works under his charge), at the 
plant of the Consolidated Gas Company of this city [Baltimore]. 

" Here we had set up an Armington & Sims engine of about 
seventy-horse power capacity; belted to which was a Tatham 
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dynamometer, which in turn was connected by a belt with the 
dynamo under examination. At a convenient distance from the 
dynamo were located the lamps and resistances (resistance coils), 
through which the current furnished by the former was allowed to 
flow, as well as the various instruments employed in the electrical' 
measurements. Steam for the engine was furnished by a set of . 
boilers located near by, but in a separate building. 

" The source of motive power was, as stated before, an Arming- 
ton & Sims engine, rated, nominally, at about seventy horse-power 
when supplied with steam at about eighty pounds pressure. The 
normal speed of the engine was about 275 revolutions per minute* 
but this could be varied within limits of a considerable J'ange, 
without any serious interference with the action of the governor. 

" For measuring the power supplied to the dynamo, there was 
employed a dynamometer originally designed by W. P. Tatham of 
Philadelphia. This instrument was the same as that used some 
years ago by the committee appointed by the Franklin Institute of 
Philadelphia to conduct the competitive tests of dynamos exhibited 
at the Electrical Exhibition held in Philadelphia in 1885. A de- 
scription of the apparatus will be found in the Jonrnal of the 
Franklin Institute, November, 1885. 

"For measuring the current furnished by the machine, there 
were employed two methods, the full-load current being 400 am- 
pere, — too great for any single instrument in our possession, — a 
part of this was measured by a Thomson balance, and part by ob- 
serving the potential difference between the ends of several heavy 
strips of German silver immersed in oil. The latter method is 
known generally as the method of fixed resistances, and the appa- 
ratus referred to was standardized by observing the difference of 
potential at its terminals, when a current of known value, as meas- 
ured by the Thomson balance, was allowed to pass through it. 

" In the measurement of electromotive force there was used a 
Weston voltmeter, received only a few days previously from the 
laboratory of Mr. Edward Weston, where it had been standardized. 
This, however, as well as the other measuring apparatus, was, after 
the completion of the test, carefully calebrated in the physical lab- 
oratory of this university. 

" It may be stated that owing to the construction of the measuring 
apparatus employed, and also to the circumstances that a consid- 
erable distance separated the instruments used from the dynamo, 
no magnetic influence could have interfered with the accuracy of 
their indications. Before measuring the power absorbed by the 
dynamo, the dynamometer was run without load, in order to de- 
termine its own friction. This amount of power consumed was, in 
all cases, subtracted from subsequent measurements. The friction 
of the dynamo itself was determined by running it on open circuit, 
and with the brushes removed. 

" The order of making the tests was as follows : first, the dyna- 
mometer was run without load ; second, the dynamo was run on 
open circuit, brushes removed (this measurement gives friction of 
dynamo) ; third, the dynamo brushes were placed in position (this 
measurement represents losses due to friction in bearings, losses 
due to heating of field magnet wires, losses due to reversals of 
magnetism of armatures, core, and losses due to Foucault currents 
in the armature). These losses are, for a given speed, nearly con- 
stant. After this, the dynamo circuit was made, and measure- 
ments of power, current, and electro-motive force at different loads 
were begun. The following table gives the results of the several 
determinations. 
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A NEW USE FOR TH^ PHONOGRAPH. 

At a meeting of the Massachussetts Medical Society on Nov. 
20, A. N. Blodgett, M.D., made some interesting remarks on the 
use of the graphophone or phonograph in taking and recording the 
clinical history of a patient. As reported in the Boston Medical 
and Surgical Journal, Dr. Blodgett spoke as follows : — 

" Some time ago my attention was called to this instrument, 
about which I had known something, although not in its present 
state of perfection. It occurred to me that this might be of inter- 
est to physicians in various ways, and particularly to those con- 
nected with public institutions. As you have seen, by speaking 
into the mouth-piece a record can be produced upon the yielding 
cylinder of wax, which will remain permanent, and can be repro- 
duced a great many times. 

" Last night Mr. Thomas and I made experiments at the City 
Hospital on a patient just admitted to the accident room. His 
clinical history was taken ; but it was not in all respects a success, 
because he had an injury preventing his speaking with much force, 
it being a fracture of the ribs. But we got a record from an actual 
patient in an actual examination which was reproducible and could 
be understood. Later we got another record from a hypothetical 
patient ; namely, one of the house-officers of the hospital, who was 
questioned in the same way as would be an ordinary patient ad- 
mitted under circumstances which precluded any previous knowl- 
edge of him or his condition. That record was more distinct, 
could be very well understood, and I am sure any one with a little 
practice could use this machine in.awayto obtain durable and 
trustworthy records from the lips of the patient. 

" An instrument of this kind might be made portable, and a 
visiting physician in a hospital might' give his directions into the 
funnel, when they would be recorded upon a small cylinder, which 
can be put upon another machine, and the physician's directions as 
to treatment or his description of lesions can thus be accurately 
recorded. This record is got by means of the graphophone, 
which is used a great deal in conjunction with the typewriter. I 
know how difficult it is to get full directions in the wards from the 
visiting physician, and here we have the means of an absolute 
record. In medico-legal cases I think it would be of great service 
because the utterances of the patient could be reproduced at an in- 
definite period afterward, and I should suppose would be evidence 
in the case." 



Speed of dynamo, 330 revolutions per minute." 
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HEALTH MATTERS. 
Hallucinations in Alcoholism. 

Dr. F. W. Mann, in a paper upon alcoholic hallucination read 
before the Detroit Medical and Library Association, brings to- 
gether some facts and theories which are published in the Physi- 
cian and Surgeon, November, 1889 : ^— 

" The visual hallucinations of alcoholics are exceedingly varied. 
They may be hideous, grotesque, or awful, or they may be gor- 
geous, splendid, or inspiring. Unpleasant features usually pre- 
dominate, and the patient is puzzled and tormented by the presence 
of rats, mice, beetles, worms, fleas, and other insects. This con- 
dition of zooscopic hallucination is one of the commonest among the 
phenomena of alcohol poisoning. 

" I do not recall having seen any explanation of the reason why 
animals enter so largely into the composition of the primary illu- 
sions of alcohol. These illusions a little interrogation of the patient 
will usually substantiate as present. A patient only the other day 
declared how he saw a rhino<feros, several huge elephants, and 
strange-looking reptiles browsing in the yard. 

" A word should be said on the snake hallucination. Disorders 
of this kind are associated in the popular imagination with excesses 
in the use of alcohol. ' Seeing snakes ' is in reality not a common 
experience. The two or three cases we have seen convince us, 
however, there is some basis for esteeming this one of the occa- 
sional retributions of excessive zeal in devotion to Bacchus. 

" The snake hallucination is difficult to explain. Disturbances 
in the peripheral organs of vision seem hardly competent to ac- 
count for such aggravated symptoms, although there are facts 
suggesting the plausibility of such an explanation. A patient in a 
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room where the pattern of the wall-paper or the carpet abounds 
in geometrical figures and circles, is apt to find these endowed 
with gyratory movement, and as a result may come to imagine 
snakes about him. But the usual causes of this hallucination seem 
central in origin and due to pre-existing imaginative impulse. Why 
should this impulse assume the snake form ? May not the explana- 
tion lie in the facts of nascent consciousness ? We know that 
stimuli cannot be co-ordinated without some ganglion through 
which they are brought into relation. In effecting this co-ordina- 
tion the ganglion must necessarily be subject to the influences of 
each stimulus and must undergo a succession of changes. This 
action and its re-action implying perpetual experiences of resem- 
blances and differences constitutes, according to psychologists, the 
raw material of consciousness. Therefore, as a corollary of this 
process, Herbert Spencer asserts, that, as ' consciousness is de- 
veloped, some kind of instinct becomes nascent.' That there is a 
nascent instinctive dread of the serpent in man and monkey is ob- 
vious. There is every reason for it. The early history of our 
race abounds with record and tradition of that internecine strife 
between man and the serpent. We find the serpent permeating 
all his mythology, a chief feature of his legends, inscribed on his 
monuments, engraved on his symbols, and worshipped as his God. 

'* Even before this period the dread of the serpent may have 
been implanted in our human neuroplasm. Dr. A. £. Brown re- 
cently made some experiments in the Philadelphia Zoological 
Gardens, and found that monkeys, who, born and reared within 
the gardens, had never seen a reptile, yet exhibited great fear and 
curiosity when a snake was placed in their cage. An alligator or 
turtle caused no surprise whatever. Other animals, like the ox 
and the hog, were either perfectly indifferent, or manifested no 
fear of the snake." 

Dr. Frank W. Brown said : " I cannot altogether agree with the 
Doctor as to the important part taken by nascent consciousness in 
the creation of these hallucinations. I do not think that nascent 
consciousness enters largely into the formation of the most com- 
mon of all forms, primary hallucinations ; that is, into those first, 
simple hallucinations which, if continued (and the majority of them 
are not), may grow to be more elaborate. Nascent consciousness 
does, however, have much to do with the elaboration. In the 
graphic descriptions of the struggles of the legal gentleman it 
would be interesting to know whether he conceived the snakes be- 
fore the sentence of the judge, or whether they grew in his con- 
struction of that sentence ; for in the former case they would be a 
primary hallucination and in the latter an outgrowth of elaboration. 
Primary hallucinations, I think, arise largely from misinterpreted 
perceptions — false cognition. The nerve cells, weakened by con- 
tinued onslaught of alcohol, no longer possess the power of dis- 
crimination : they are content to resolve perceptions in the slightest 
possible way. Just as in that pathological state characterized 
onomatopoiesis, where the patient lapses into that simple language 
which names animals by their sounds, so may the weakened nerve- 
cells of the alcoholic be content to picture living things at the 
behest of a suggestive touch. 

" Bugs, ants, mice, and rats are common hallucinations, but they 
are generally found first on the body and then afterwards in the 
room and on the furniture. The appearance first on the body can 
be explained on the supposition that the hallucination was created 
by a dermic sensation, or of formication, which would quickly lead, 
through imperfect cognition, to the conception of a bug or an ant, 
and then secondarily manifested as a visual hallucination. When 
seen first on walls or bed, they may be suggested by the so- 
called musccB voh'tantes, not uncommon in delirium. As a refine- 
ment of this idea, could not the primary hallucination of snakes be 
brought about through misinterpretation of a cutis anser/na, 
which sweeps coldly, wave-like, and rhythmically over a portion of 
the body? If this process seems complicated, it might explain the 
infrequency of snakes as an hallucination. Other hallucinations 
arising in the way I have indicated can be brought about by the 
red flashes, dust, retinal irritation, which often precedes active 
delirium, and which suggest a fire, or, more elaborated, a hell ; 
ringing in the ears, a cataract, etc. As to the part taken by nas- 
cent consciousness in the creation of the reptiles in the snake case 
given by the Doctor, I might say that he has been a witness against 



himself, in that he has not exaggerated in his vivid description of 
those miserable forefathers of ours in their sometimes unsuccess- 
ful attempts to avoid their most uncanny if not most horrible 
enemy, and from whom we consequently derive one of our most 
pronounced examples of nascent consciousness. If, then, nascent 
consciousness be a leading factor in the production of hallucina- 
tions, why do snakes so seldom appear as one of their manifesta- 
tions ? 

*' As to the suggestions given by figures on carpets or wall- 
paper, they create illusions, not hallucinations, as their origin deals 
with defective cognition influenced by the imagination, rather than 
with the nascent consciousness." 

The Sense of Smell. 

There is no other cranial nerve which presents so much to puz- 
zle the physicist, the anatomist, and the physiologist as the olfac- 
tory. The course of its fibres, from the nasal mucosa to the cor- 
tex in the temporo- sphenoidal lobe, is devious and obscure, but the 
phenomenon of matter of various kinds imparting the sensation of 
odor by contact with the periphery of the first nerve is still more 
mysterious. With regard to light and color and all the sounds of 
the octave, we have long been able to conceive of their reception 
and differential appreciation by the cortex as due to vibration and 
variation in vibration rates. The wave theory accounts satisfac- 
torily for. these visual and auditory phenomena. 

Theie are some well-known facts concerning the olfactory sense 
which have always been matters of daily familiarity, but which we 
have not as yet scientifically interpreted. For instance, as Dr. F. 
Peterson points out in the New York Medical Journal, some 
odors, though mingled together, can still be dissociated and recog- 
nized by the olfactory nerve-ends, whereas others, on the contrary, 
overwhelm one another, so that one only may be perceived, the 
others being completely suppressed. This antogonism has been 
little studied, and has been generally dismissed by the physiologist 
under the assumption of a chemical process occurring in the mix- 
ture. As illustrating this internecine warfare among smells, the 
odor of almonds conquers that of musk ; certain ethereal oils 
destroy the unpleasantness of iodoform ; orris-root is employed 
against bad breath ; sulphuric ether overcomes Peruvian balsam ; 
camphor makes the odors of the oils of lemon and juniper, of pe- 
troleum, of cologne, and of onion disappear ; and coffee and cloves 
have the reputation in our drawing-rooms of being inimical to cer- 
tain spirituous exhalations. 

There seems, 4hen, to be a sort of strife between odors of vari- 
ous kinds, a strife inexplicable upon any simply chemical theory ; 
and it is more than probable that the vibratory hypothesis must 
needs be accepted to account for the sensation of smell as well as 
for those of light and of sound. Not long ago Professor Haycroft 
{Brain, July, 1888) made some investigations upon the olfactory 
sense, from which he drew the conclusion that the sense of smell 
as well as that of taste depended upon the rate of vibration of 
gaseous particles ; and he found, moreover, a relation existing be- 
tween the molecular weights and vibrations of bodies and the odors 
which they exhaled. 

More recently Dr. Zwaardemaker, of Utrecht (Fortschritte der 
Medicin, Oct. i, 1889), has been studying the same subject in a 
manner to throw additional light upon the difficult problem. He 
has constructed an instrument which he calls an olfactometer. It 
consists simply of a glass tube, one end of which curves upward, 
to be inserted into the nostril. A shorter movable cylinder, made 
of the odoriferous substance, fits over the straight end of this glass 
tube. On inhaling, no odor will be perceived so long as the outer 
does not project beyond the inner tube. The further we push for- 
ward the outer cylinder the larger will be the scented surface pre- 
sented to the in-rushing column of air, and the stronger will be the 
odor perceived. 

Should one desire to study the effect of mingling two odors, it 
is only necessary to saturate the cylinder of the olfactometer with 
one scented body, and another cylinder with another. By the jux- 
taposition of the ends of the two cylinders, the lengths being ac- 
curately determined, the air rushing in upon inhalation through 
the tubes must take up and mingle the two odors. Dr. Swaarde- 
maker found by this means that whenever one outweighed the 
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Other, he perceived the one or the other smell, but that when both 
were in exact equilibrium, either no odor at all was perceived, or 
at most a very weak and uncertain impression was made, which 
partook of the qualities of neither of the two substances employed. 

But as some sort of union of the gaseous molecules could 'not 
be altogether excluded by this method, such as an indifferent 
osmotic or physical combination preventing sensory perception, it 
was deemed expedient to make use of a double olfactometer in 
experiments of this character. The instrument consists merely of 
two of the olfactometers described above, one for each nostril. By 
the use of the double olfactometer one may easily convince him- 
self that even in this procedure one odor will overwhelm another, 
rubber, for instance, causing the smells of paraffin, wax, and tolu 
to disappear. Even with very strong excitants there is never a 
mingling of sensations. Either the one or the other odor is dis- 
tinguished by one or the other nostril, until, by careful equilibra- 
tion of the two, no sensory effect is at all perceived. Sensibility is 
absolutely eliminated. Each nasal half becomes in this manner 
completely insensible to the odor inhaled through it, although its 
sensitiveness is really the same as before. 

We are constrained to believe that there is something in the 
vibratory theory already applied to sight and hearing, to account 
for these remarkable facts in the domain of smell, and that is the 
interference of molecular waves with each other, producing in the 
former cases darkness and silence, and in the latter temporary 
anosmia. 

Neutralization of the Bacillus of Tetanus. — In 
June last Professor Sormani of Milan announced to the Lombard 
Institute of Sciences the results of his experiments on the neutrali- 
zation of the tetanigenous microbe — results which seemed to justify 
his conclusion that iodoform, iodol, and corrosive sublimate are ab- 
solutely destructive to the bacillus in question. To these disinfecting 
agents he has, says the Lancet, as the result of further experiments, 
added three more — namely, chloroform, chloral hydrate, and cam- 
phorated chloral, the latter being, he alleges, in a marked degree 
efficacious ; while camphor and camphorated alcohol he found in- 
ert. On a general review of the whole, however, he gives the pref- 
erence to iodoform. Seven rabbits were inoculated with materials 
charged with the tetanigenous virus. From six of these, after an 
interval of twelve hours, the foreign body was removed during the 
period of incubation ; from the seventh the substance was removed 
only when the first symptoms of local tetanic convulsions had de- 
clared themselves. In all these animals the wound was scraped 
and thereafter freely medicated with iodoform. The seventh rab- 
bit died of tetanus. Of the first six five were saved. From this 
Dr. Sormani concludes that medication of wounds with iodoform 
ought to be practised before the setting m of the first tetanic symp- 
toms. Nevertheless, even during declared tetanus, the applica- 
tion of iodoform to the wound is capable of disinfecting it and of 
removing from it all trace of virulence. Wounds and sores treated 
with iodoform, especially wounds or sores contaminated with 
earth, yield results highly welcome to the surgeon — such medica- 
cation preventing the access of that fatal tetanic symptom which, 
having once declared itself, leaves but little chance for skilled in- 
terference. Dr. Sormani gave contirmatory proof of his thesis by 
cases of tetanus in hospital, where iodoform opportunely applied 
saved the patients, and where, from its use having been unfortu- 
nately suspended, two lives were sacrificed. 

Boxing the Ears and its Results. — We would fain hope 
that, in deference to repeated warnings from various quarters, the 
injurious practice of boxing the ears, once common in schools, is 
fast and surely becoming obsolete. It is too much to say that this 
desirsTble end has yet been realized. Certainly the recent observa- 
tions of Mr. W. H. R. Stewart do not give color to any such 
view. In a pamphlet on " Boxing the Ears and its Results," lately 
published, and referred to in the Lancet, Dec. 21, 1889, he briefly 
summarizes his own experience in the matter. Notwithstanding 
the toughness of the aural drum- head, its tense expanse will rup- 
ture only too readily under the sudden impact of air driven inward 
along the meatus, as it is in the act of cuffing ; and Mr. Stewart 
shows that in one instance at least this injury resulted from a very 
slight though sudden blow. Given early and skilled attention the 



wound may heal very kindly, but if the beginning of mischief be 
overlooked, as it often has been, further signs of inflammation soon 
follow, and a deaf and suppurating tympanum is the usual result. 
There is practical wisdom in the statement that this consequence 
most readily follows in the case of the poorly developed and under- 
fed children who abound in every board school. In them an ear- 
ache would probably receive no very strict attention, and disease 
might for a time work havoc unimpeded. Where chronic suppu- 
ration exists already, and it is only too common, a randorA knock 
on the ear may, and has resulted, in fatal brain complications. 
The close connection between ear and brain should never be for- 
gotten, and the reflection that injury to the former organ most eas- 
ily terminates in total deafness, and in suppuration which may any 
day take a fatal course, should assist in the preservation of a some- 
times difficult patience. 



BOOK-REVIEWS. 



First Lessons in Political Economy, By FRANCIS A. Walker, 
New York, Holt. 12°. 

President Walker in this work has undertaken to bring eco- 
nomic science down to the comprehension of a younger class of 
students than have hitherto pursued the subject, those from fif- 
teen to seventeen years of age. To accomplish this task is not 
easy, and the author himself expresses some misgiving as to the 
success of his undertaking ; for he has not treated his theme in -a 
childish, or so-called popular, way, but in a thoroughly scientific 
manner and with the same closeness of reasoning that is employed 
in larger treatises. How far his book is adapted to its purpose 
only actual trial, as he sa3's, can tell ; but if the subject ca^ be 
made comprehensible to such young pupils, we should think this 
work well fitted to do so. It is perhaps as simple in style as a 
treatise on economics can be, and it is in the main free from con- 
troversial matter. It contains, however, some things that might 
better have been omitted ; such, for instance, as the discussion 
of the multiple standard of deferred payments, which is of no- 
practical importance, and is out of place in an elementary work. 

The book is divided into two parts, the first treating of produc- 
tion and exchange, the second of distribution and consumption, and 
the various subdivisions are in general well made. President 
Walker's views are so well known that we need not state them, 
and in most cases we find ourselves in accord with them. His 
tl)eory of profits, however, we cannot agree with, and we fail to see 
the cogency of the reasoning by which he endeavors to support it» 
He holds that " prices are determined by the productive capability 
of the lowest class of employers who are actually producing for the 
supply of the market ; and all excess of those prices, over the cost 
of production in the hands of the more capable men of business^, 
goes to these latter, individually as profits " (p. 222). But it seems 
to us that prices are determined rather by the higher class of employ- 
ers, who by superior ability or larger command of capital often 
force prices down so that the lower class of employers are driven 
out of business. Moreover, President Walker, like other econo- 
mists, overlooks the fact that the highest profits, as a rule, are not 
made in production at all, but in exchange. But though we can- 
not agree with all the author's views, we shall be glad if his work 
should be successful in teaching economics in the high schools. 



AMONG THE PUBLISHERS. 



The fourth volume of M. Grandeau's " Etudes Agronomiques,'" 
just issued, contains a review of British and American agriculture,, 
as represented at the Paris Exhibition. 

'. — M.Victor Giraud, the African explorer, has just published the 
narrative of his explorations in the African Lake Region from 1883 
to 1889. The work contains many illustrations. 

— The fifth part of the second volume of the Internationales 
ArchivfUr Etknogrdphie has been issued. It maintains in all re- 
spects the high level reached by previous numbers. Among the 
contributions arc an article in German, by F. Grabowsky, on deaths 
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burial, and the funeral festival among the Dajaks ; and one in 
English, by Prof. H. H. Giglioli, on a singular obsidian scraper 
used at present by some of the Galla tribes in southern Shoa. 

— Mr. Charles Hallock, the founder of American journalism on 
field and water sports, and one of the most eminent writers on 
outdoor life, is now permanently associated in the editorial conduct 
of Tht American Angler, 

— Harper & Brothers have just published Stanley's letters, tell- 
ing the story of Emin's rescue, accompanied by illustrations and a 
map showing the traveller's route from the Kongo to the coast. 
Sir William Mackinnon, chairman of the Emin Pasha Relief Com- 
mittee, adds some interesting material to the volume. It is of 
•course understood that this book will not in any way trench upon 
Mr. Stanley's great work, which cannot possibly be published for 
several months. 

— The J. B. Lippincott Company publish this week " A Conver- 
sation on Mines Between Father and Son," a lecture on the atmos- 
phere and explosive gases by William Hopton, to which are added 
<}uestions and answers to assist candidates to obtain certificates 
for the management of collieries ; and " A Text-Book of Assay- 
ing," by J. J. and C. C. Beringer, for the use of students, mine 
managers, etc. 

— D. Lothrop Company publish this week a little volume ad- 
dressed to all workers with hand and brain, entitled " The Shop," 
devoted to the possibilities and probabilities of social, home, 
church, and political reform, by Albert E. Winship, editor of the 
Journal of Education, 

. — The second teport of the committee appointed by the British 
Association to inquire into, and report upon, the present methods 
of teaching chemistry, which was presented at the Newcastle meet- 
ing, and to which attention was called in Nature a short time ago, 
has now been put on sale by the Council. It may be obtained from 
the office of the Association, 22 Albemarle Street, London, W. 

— A new fortnightly scientific periodical is about to be published 
in Paris. It will be entitled Revue Gdnirale des Sciences Pures et 
Appliquies, and will deal with the mathematical, physical, and natural 
sciences, and with their applications in geodesy, navigation, en- 
gineering, manufactures, agriculture, hygiene, medicine, and sur- 
gery. According to the preliminary statement, the new periodical 
will take as its model the method of exposition adopted in Nature, 
The editor is M. Louis Olivier, and the list of contributors includes 
many of the most eminent French men of science. The first nunl- 
t>er will appear on January 15, 1890. 

— In the article which Herbert Ward will contribute to the 
February Scribner*s, on " Life Among the Congo Savages," there 
'will be an account of the human sacrifices which take place on the 
death of an African chief. ' Mr. Ward's article is to be a descrip- 
tion of the manners and customs which prevail in that region which 
Stanley has opened to commerce. Colonel W. C. Church, in his 
first article on John Ericsson, in the same number, relates that, as 
the last hour in the life of the great engineer was drawing to its 
olose, he called to his bedside his faithful friend and secretary, and, 
looking into his face with a smile, said : " Taylor, this rest is 
magnificent ; more beautiful than words can tell." William Henry 
Bishop, the American novelist, tells in the February Scribners of 
•a recent visit to Gald6s, the author of ** DofLa Perfecta," in his 
Madrid home. " He came into the room with a hard-at-work air 
<and a cigarette between thumb and finger. He is a dark, slender 
man, of good height, rather loose- jointed, forty-four years old, and 
^ith a young look." Galdos, it is said, has had himself elected to 
the Chamber of Deputies in order to have a chance to study legis- 
lative manners at first hand for literary material. W. H. Mallock, 
author of *' Is Life Worth Living } " who has written for the num- 
ber an article on Hungarian castles — the fruit of a recent visit to 
that country — says: "Hungary still remains a very interesting 
study; and though it may at first disappoint those who expect 
to find in it castles and peasants like the back scene of an opera, it 
retains enough of the substance, if not of the surface, of the past to 
throw a considerable light on what has really been achieved, in the 



way of changing or bettering the conditions of life generally, by 
that extraordinary movement which we especially associate with 
the present." 

— The article which is likely to attract most attention in the 
January number of the New England Magazine is that on "The 
New England Meeting-House and the Wren Church," by Mr. A. 
R. Willard. Mr. Willard shows how Sir Christopher Wren, who 
was rebuilding the sixty or seventy London churches, after the 
Great Fire in 1666, just as our New England fathers were, getting 
able to build meeting-houses with towers and steeples, set his 
stamp upon our entire church architecture, in city and country, 
almost from that time to this. The article is illustrated with pic- 
tures of Wren's steeples and of our own old meeting-houses. The 
other illustrated articles are on Montreal in Winter, and the Boston 
Musical Composers. Professor Jameson of Brown University, in a 
paper entitled " Did the Fathers Vote ? " shows, in a way that is 
gratifying to those who believe in progress, that however neglectful 
we are of our political duties, we are in this respect ahead of our 
fathers in the " good old times " that the croakers talk about. Mr. 
William F. Dana writes about the Behring Sea Controversy. Mrs. 
Nina Moore Tiffany begins a series of " Stories of the Fugitive 
Slaves," telling here of the escape of William and Ellen Craft. 
Edward Everett Hale, in his " Tarry at Home Travel," talks this 
month about the Boston Parks and about Concord. Edward 
Everett Hale, jr., contributes a chapter of colonial history, under the 
head of " Edward Bendall and the ' Mary Rose.' " " Candlelight 
in Colonial Times " is another bit of New England history. Brown- 
ing receives notice in two articles, one by Mr. Robert Niven of 
London, on " Browning's Obscurity," the other by Miss H. E. 
Hersey, on " Browning in America," the latter accompanied by a 
portrait from a recent London photograph. There is an "Old 
South Lecture " on " Thomas Jefferson and the Louisiana Pur- 
chase,*' by one of the young Old South essayists, Robert Morss 
Lovett, now a student in Harvard College. 



LETTERS TO THE EDITOR. 

* ^* Correspondents are requested to be as brief as Possible, The writer's name i 
in ail cases required as proof of good faith. 

The editor will be glad to publish any queries consonant with the char€tcttr of 
the-j'ournal. 

On request^ twenty copies of the number containing his communication will be 
furnished free to any correspondent, 

A New Telephone InTention. 

We see by a late number of the New York Electrical World 
that two Canadian gentlemen have made the important discovery 
that telephone trunk lines may be duplexed the same as telegraph 
wires. This has hitherto been considered impossible on account 
of the great dissimilarity between telegraph and telephone currents. 
It is on this account chiefly that long-distance telephony is more 
expensive than telegraphy, as only two persons can use the same 
wires at the same time. By means of the new invention it is 
claimed that four persons can use the same wires simultaneously 
and without the least interference. Advantage is taken* of the 
double wire system now in general use on inter-urban trunk lines. 
Transmitters and receivers are used with double coils, and the ap- 
paratus is connected with both branches of the double-wire trunk 
line. One set of transmitters generates electrical impulses in the 
two wires in opposite directions, while the other set generates im- 
pulses in the two wires in the same direction. By means of these 
reversing coils one set of apparatus will actuate and be actuated by 
a set similarly connected, while, on the other hand, it will not*af!ect 
nor be affected by apparatus with coils dissimilarly connected. In 
the one case the electrical impulses move only in the metallic cir- 
cuit formed by the two wires of the trunk line. In the other case 
the circuit is completed through the subscriber's ground wires. If 
this invention is found to work as satisfactorily in actual practice as 
it is claimed to work experimentally, it will necessarily very ma- 
terially reduce the working expense of long-distance telephone 
lines. R. 

Toronto, Ont. , Jan. 9. 
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A Peculiar Pipe from the Susquehanna. 

I BEG to present the outlines of an Indian pipe which may be 
interesting as representing the figure of one of the Delawrare 
" Totems." The relic is composed of a dark green steatite, carved 
into an admirable image of a turtle. Fig. i represents the back 
of the animal, which is well polished and distinctly marked with the 
lines shown in the figure. 



Fic. z. 



Fic. 2. 



Fig. 3. 




Fig. 2 represents the under surface, which contains the cavity of 
the pipe and the ornamental (?) markings. The hole for the stem 
is well drilled, of a smooth bore, and inclined at the angle given in 
the sketch. This unique specimen was found some thirty years 
since, by a friend of mine, on the present site of the village of 
Fair\'iew on the Susquehanna, in close proximity to an old Indian 
burying ground. Harvey B. Bashore. 

West Fairvicw, Pa., Jan. 5. 



Soils and Alkali. 



The last bulletin of the Colorado State Agricultural Experiment 
Station at Fort Collins published in October and entitled " Soils 
and Alkali " is issued in the name of Prof. D. O'Brine. 

The subject treated is one of acknowledged importance, and for 
this reason and the fact that it is issued under the auspices of an 
institution expressly endowed by Act of Congress for the purpose 
of scientific investigation, renders the fact to which I beg leave to 
call your attention, especially lamentable. 

The first eleven pages of this bulletin are, so far as statement of 
facts are concerned, practically extracted verbatim from a recent 
work of my own entitled " Rocks and Soils," and published by 
Messrs. Wiley & Sons of New York, little more than a year 
ago. 

In support of this assertion I enclose extracts from the bulletin 
mentioned and from my own work, a comparison of which in par- 
allel columns will demonstrate absolutely the truth of my asser- 



tion. I may add further that the specimens extracted embrace 
only a small portion of the subject matter to which the same asser- 
tion would hold true ; they are offered however as specimens and 
specimens only, 

STOCKBRIDGE (p. 159). 
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The (luantity of water thus requited and eTaporated by different agricultural 
plants during the period of growth has been found to be as follows : 

One acre of wheat exhales 409,839 lbs of water. 

" clover ** 1.096,3^ " 

** sunflowers " 12,585,994 '* 

cabbage ** 5»049«i94 *' 

erape-vines ** 730.733 *' 

hops *' 4.445,oax *' 
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0'BRINE(p. 8). 

Y The quantity of water required and evaporated by different agricultural plants 
during the period of growth has been found to oe as follows : 

One acre of wheat exhales 409.83s lbs of water. 

clover •* 1,096,234 '* •* " 

*' sunflowers *' X3t5S5.994 '* ** *' 

*• cabbage ," 5.049,194 

** grape-vines ** 73©, 733 

*' hop* • '• 4,445.09x 
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STOCKBRIDGE (p. x6o). 

'* Deitrich estimates the amount of 
water thus exhaled by the foliage of plants 
to vary from 150 to 400 times the weight 
of dry organic matter formed during the 
same time." 

STOCKBRIDGE (p. 165). 

'^ Hoffmann concluded that the quan' 
tity of matter dissolved from the soil by 
water varied between 0.34a amd 0.0305 
percent of the dry earth." 

STOCKBRIDGE (p. z66). 

The sources of the heat of the soil are 
three; namely, solar heat, as the sun's 
jays ; heat of chemical decomposition 
within the soil ; and the original or plu- 
tonic heat of the earth. i>roceeding from 
the still molten earth interior. 

The latter source though great in itself 
yet is so retaioved from the surface, and 
the radiation there is so rapid, that this 
heat is of no considerable value to the 
plant. The heat of decomposition, though 
considerable in soils rich m organic mat- 
ter, occurs only in the presence of com- 
paratively high temperatures, and is there- 
fore not manifest except in soils not need- 
ing Its action to influence their behavior 
towards vegetation. The sun, therefore, 
remains the only source of heat of mater- 
ial importance as related to the production 
of plants frojn the soil." 

STOCKBRIDGE (p. 135). 

** Oats, rye and buckwheat thrive with 
the lowest amount of organic matter, re- 
quiring but from one to two oer cent, 
while wheat and tobacco evidently reouire 
most among common agricultural products 
growing best ^ in those soils containing 
from five to eight per cent of dry organic 
matter. 

STOCKBRIDGE (p. 137). 

The ammonia thus resulting from putrid 
fermentation undergoes^ a further decom- 

{>osition known as* nitrification, resulting 
ike the original putrefaction from the ac- 
tion of oxidizing microbes through the 
activitv oL which ammonia becomes trans- 
formea into nitric acid." 

STOCKBRIDGE (p. 134). 



tt, 



Of the entire weight of all plants not 
more than five per cent in any case is of 
soil, or mineral, origin ; the remaining 
ninety-five per cent is wholly of atmos- 
pheric oriem ; most of which becomes 
added to the soil-mass on the death and 
decomposition of the plants." 

STOCKBRIDGE (p. 154). 

*' And it is a fully accepted fact that, 
other things being equal, that soil is in- 
variably most fertile which exists in the 
finest state of division, whose particles 
are the smallest.'' 

STOCKBRIDGE (p, 157). 

" Liebenberg has shown, however, that 
the action in the soil may be either up- 
wards or downwards accordin;; as the 
atmosphere is dry or supplies soil-saturat- 
ing ram." 



»» 



O'BRINE (p. 8). 

Dietrich estimates the amount of water 
exhaled by the foliage of plants to be 
from 350 to 400 times the weight of dry 
organic matter formed during the same 
time. 

O'BRINE (p. 9). 

Hoffman has estimated that the quan- 
tity of matter dissolved from the soil by 
water varied from .343 to .0305 per cent 
of the dry earth. 

O'BRINE (p. 9). 

The heat comes from three sources : 
Solar heat, as the sun's rays; heat of 
chemical decomposition within the soil, 
and the original neat of the earth's inters 
ior. The latter cannot be of any value to 
plants ; the heat of chemical decomposi- 
tion i< not of any value, except in a few 
special cases. The sun, therefore, remains 
the only source of heat of practical im- 
portance in relation to the production of 
crops from the soil. 



O'BRINE (p. 4). 

Oats, rye and buckwheat thrive with 
the lowest amount of organic matter, re- 
quiring from one to two per cent. Wheat 
and tobacco seem to require most among 
the common agricultural products, and do 
their best upon soils containing from five 
to eight per cent of organic matter. 

O'BRINE (p. 5). 

This ammonia undergoes a further de- 
composition called nitrification^ resulting, 
like the original putrefaction, from the ac- 
tion of oxidizing tnicrobts^ and changes 
the ammonia into nitric acid. 



O'BRINE (p. 5). 

Of the total weight of the plants, about 
five per cent is of soil or mineral origin ; 
the remaining ninety five per cent is 
wholly of atmospheric origin ; most of 
which becomes added to the soil mass on 
the death and decomposition of the plants. 



O'BRINE (p. 7). 

It is a fully accepted fact that, other 
things being equal, soil \^ invariably Ttio&t 
fertile which exisis in the finest state of 
divbion, whose particles are the smallest. 



O'BRINE (p. 8). 

Liebenberff has shown that this move- 
ment may be either upwards or down- 
wards, according as the atmosphere is dry 
or supplies soil-saturating rain. 



Before deciding to request the publication of this statement of 
facts I requested an explanation of Prof. O'Brine, in response to 
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which request he asserts that the material published over his'own 
name was farnished him in the form of notes by a late colleague 
who has unfortunately died since the publication of the bulletin in 
question. These notes were furnished, it is claimed, with the as- 
-eertion that they were "recent." but that the abstractor had for- 
£olten their source, but supposed that such things were "common 
•property." 

I desire to oFFer no opinion as lo the probabilities of such an oc- 
-currence, and distinctly disavow all intention of publishing any 
aspersion concerning a fellow worker. My only claim is that the 
material published In the October bulletin of ihe Colorado station 
was originally mine, and that it was utilized without credit either 
10 myself or the alleged abstractor of the notes in question. 

Further, that the order in which the statements made occur is 
identical wirh the order in which they occur in the pages of my 
work alluded to, and that, as is demonstrated in the last extract 
made, even where my own language is not used verbatim without 
credit, the order followed and the subject ntafter presented are 
identical with my own. For instance: in discussing the condi- 
tions modifying soil temperatures, paragraphs with topic titles 
were given to " Vegetation," " Condition of Atmosphere," " Angle 
of Contact," and " Electricity " in exactly the order followed in the 
last extract made. 

Moreover, that frequently tables are given with the identical 
-words of introduction used by myself, although so far as I know the 
original exists only in German, and the translation and the authority 
were originally published by myseU, Ihough Ihe bulletin alluded 
to refers lo the original in, however, the identical language used 
by myself as translator. 

I desire to make no comments; indeed, none seem to be re- 
quired. I simply desire publication of the actual facts as a simple 
matter of justice to myself and to the numerous scientific workers 
«'ho must be interested parties. K. E. Stockbridge. 



49. Influenza. — Has epidemic influenza been known to croiS 
■ihe equatorial line, in either direction ? E. W. Greenoitgh, 

Sunbury, Pa., Jan. 13. 

INDUSTRIAL NOTES. 

A New Electric Motor. 

A NEW electric motor just brought out by the United States 

Electric Lighting Company is shown in ihe accompanying illustra- 

itions. It is manufactured in several sizes, from an eighth of a 




these motors is so proportioned that the brushes re- 
quire a minimum of attention, sparking under any condition of load 
being eliminated. A great mechanical advantage in their design 




b that all armature wires and bands are thoroughly protected from 
injury by the arrangement of the pole-pieces. The starting device 
for throwing the motor in or out of circuit is on the motor itself, 




rtiorse-power up lo twenty horse'power, and wound for any poten- 
tial up to five hundred volts. In designing these motors. Ihe aim resistance boxes being dispensed with. For motors taking a po- 
4ias been to give a very low armature resistance combined with tcntial above ,iio voits a special starting device is used. Fig, i 
great strength of field, thus securing high efficiency in a motor of shows the motor with fan attachment ; Fig, i is a motor of larMT 
comparatively small site. The TeJative magnetic intensity of field size, and Fig. 3 shows a motor adjustably mounted on a base. 
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Keck, Chardon, Ohio. 
" I wish to exchange Ltfidajltra with parties in the 

™ th^" firaJid b"other"iicalities.'"— iTc. ^T^t" 
Volga. Brookings Co., Dakou. 

Sk,ll. and ^.ri™i,ies for marine shell., curiosiliei or 
F. Letch, No. }oB East Fouiih St., 



beei*B''in°Te™^r plorid" —"^"'d, 'tShTnTson, 
P.O. Boi ai3, Frederickibnrg, Yitginia. 
A.collectiog of fifty. unclauiBed ihelb for the best oSer 

birds of other localities. Addiesi Th. E. Slevin, >4>i 
Sacramento St., San traacisco, <U\. 

I have forty varieiiei of birds' egg^, side Dlown, first 
cla.<., in «:ia, with lull data, which Iwili cichance for 
hooka, scientific joutnalt. shells, and curios. Write me, 
sHting what you have to offer.-Dr. W. S. SiBooa, 
Berni^oue, Fulton County, III. 

Lead, ainc. mundic, and calcite. — Lulu Hay, secre- 
tary Chapter 3^. Carthage, Mo. 



A Hew letbod of Treiting Disease. 

HOSPITAL RBUEDIE3. 

What are they ? There is a new departure in 
(he treatment of disease. It consists in the 
[»>llection of Ihe specifics used bj noted special. 
islK of Europe and America, and bringing them 
wilhin ihe leach of all. For instance, the treat- 
ment pursued by special physicians who lieat 
indigestion, sloniach and liver troubles only, 
was obtained and prepared. The treatment of 
other physicians celebrated for curing catairh 
was procured, and so on fiH these incomparable 
cures now include disease of lhe<lungs, kidneys. 
female weakness, rheumatism and nervotis de- 
bility. 

This new melhod of ' 
disease" must appeal to 
all sufferers, many of whom have eitperienced 
the ill effects, and thoroughly realize ibe ab- 
surdity of the claims of Patent Medicines which 
^re guaranteed to cute eveiy ill out of a single 
botlle, and the use of which, as statistics prove. 
has ruined mon stomachs than alcoM. A cir- 
cular describing these new remedies is sent free 
on receipt of stamp to pay postage by Hospital 
Remedy Company, Toronto, Canada, sole pro- 



s remedy for 



A Useful and Haidsome Present, 

Prices Reduced for the Holidays, 




< 11 1b always ready. Wrlcea fraely a 
STor Eels out of order, 
Sentby mail prepaid for (i.ja, tt.oo, and ti.ja 



JOHN S. HULIN, 

M'l'g Stationer, Steam Printer, 

and Dealer in Uieful Office 3pecialtle>, and 
Labor Saving Devices for AccountBDt*. 
fiend ltd mp /or flliufratnlcafaloime. 

No. 369 BBOADWAT, New York. 
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CALENDAR OF SOCIETIES. 

Anthropological Society, Washington. 

Jan. 7. — Capt. John G. Bourkc, U.S.A., 
Vesper Hours of the Stone Age ; Major J. 
W. Powell, Remarks on the Archaeology of 
North America ; Dr. W, J. Hoffman, Re- 
marks on Ojibwa Ball- Play; Mr. Waller 
Hough, I^rometheus. 

Connecticut Academy of Arts and Sciences, 

New Haven. 

Jan. 15. — D. C. Eaton, Some notes on 
Lotus ; Wm. H. Brewer, Further notes on 
the Race- Horse. 

Appalachian Mountain Club, Boston. 

Jan. 8. — Mr. Warren Upham, A Recent 
Visit to Lake Itasca ; Rev. E. F. Merriam* 
A Short Account of his Ascent of Parlin 
Pond Bald Mountain, Maine. 

Boston Society of Natural History. 

Jan. 15. — The discussion of the question, 
" What were the Climatic Conditions of the 
Glacial Period ? " The Section of Entomol- 
ogy will meet on Jan. 22. 

Engineers' Club, St. Louis. 

Jan. 8. — The Executive Committee sub- 
mitted the following programme of meetings 
and papers for the year 1890. It has not 
been possible to assign exact dates as pro- 
posed by the members contributing, but the 
arrangement submitted, it is thought, will be 
found satisfactory : Jan. 8, Method for Defi- 
nite Location of Gauge Line on Car Wheels, 
B. F. Crow ; Deflection of Framed Struc- 
tures, J. B. Johnson. Jan. 22, Fuel Gas, 
William B. Potter. Feb. 5, Tests of W^ter 
Works Engines, George W. Dudley ; Spiral 
Springs, Nathan W. Perkins, Jr. Feb. 19. 
The Pcmbcrton Concentrator, Frank Nichol- 
son ; The Substructure of the Cairo Bridge, 
Edward H. Connor. March 5, Elevated 
Railroads, George H. Pegram. March 19, 
The Smoke Problem, William B. Potter. 
April 2, A National Federation of Engineer- 
ing Societies, J. B. Johnson. April 16, Rail- 
way Inclines, Isaac A. Smith ; The Repro- 
duction of Drawings, David C. Humphreys. 
May 7, Compound Locomotives, Arthur T. 
Woods ; Granitoid Curb and Gutter, Otto 
Schmitz. May 21, River Pollution in the 
United States, Charles C. Brown. June 4, 
Report of Committee on Collection of Local 
Data, S. B. Russell, Chairman. Sept. 17, 
The Telescope : Its Optical Qualities and 
Application to Measurements, O. L. Petitdi- 
dier, Oct. i. History of a Few Railway 
Culverts, Charles I. Brown. Oct, 1 5, Pump- 
ing Machinery, James M. Sherman. Nov. 5, 
The Graphical Representation of the Output 
of the Steam Engine, F. E. Nipher. Nov. 
19, Selection of Committee on Nomination 
of Officers; Stripping Coal, Lewis Stockett. 
Dec. 3, Annual Meeting — Nominations of 
officers for the year 1891 ; annual reports of 
officers and committees. Dec. 17, An- 
nouncement of result of election for officers ; 
address of retiring president. Mr. B. F. 
Crow then read a paper on "Method for 
Definite Location of Gauge Line on Car 



Wheels." He discussed the matter princi 
pally with reference to street railway prac- 
tice, showing the lack of uniformity, and the 
difficulty of determining definitely the gauge 
of any street railway or pair of wheels. He 
explained a simple method for settling the 
matter, and illustrated it with blackboard 
sketches. Mr. Crow exhibited a number of 
patterns of various forms of street rail and 
wheel. He recommended the proposed 
method for general adoption. Messrs. J. 
B. Johnson, Robert Moore and J. A. Seddon 
took part in the discussion. Professor J. B. 
Johnson then read a paper on " Deflection of 
Framed Structures," to which he had added 
a discussion of the distribution of stresses 
over redundant members. The professor's 
discussion was general in its application, and 
presented a method for determining the 
stresses in those forms of truss which had 
been usually considered indeterminate, and 
consequently to be avoided. The method of 
using the formula was fully explained, and 
illustrated by an example from a Pratt truss. 
The discussion was participated in by Messrs. 
Hubbard, Pegram, Seddon, Nipher, and 
Moore. Mr. Pegram called attention to the 
importance of this question, as it was usually 
given far too little study by engineers. He 
explained a simple method, which he had 
used in determining the camber of a bridge. 
He also called attention to the fact that the 
load was increasing at the rate of one half of 
one per cent per month. 

CATARRH. 
Cafarrlial Deafnem^Hay Fever* 

A N>W HOME TRRATMBNT. 

Sufferers are not generally aware that these 
diseases are contagious, or that they are due to 
the presence of living parasites in the lining 
membrane of the nose and eustachian tubes. 
Microscopic research, however, has proved this 
to be a fact, and the result of this discovery is 
that a simple remedy has been foripulated where- 
by catarrh, catarrhal deafness and hay fever are 
permanently cured in from one to three simple 
applications made at home My the patient once 
in two weeks. 

N.B. — This treatment is not a snufif or an 
ointment ; both have been discarded by repu- 
table physicians as injurious. A pamphlet ex- 
plaining this new treatment is sent free on 
receipt of stamp to pay postage, by A. H. Dix- 
on & Son. .337 and 339 West King Street. 
Toronto, Canada. — Christian Advocate. 



Sufferers from Catarrhal troubles should care- 
fully read the above. 



RUPTURE 

cured in stipulated time. 

NO delay'from work, no operation. 

Call or send stamp for circular and reference of those 
cured. We have on hand over 300 styles of trusses, from 
f X up, and suspensories of all kinds. Orders filled by 
mail or express to any part of the United States. 

C, A. M. BURNHAM, M.D., 

138 Clinton Place, New York. 

Readers of Science 

Corresponding or visiting with Adver^ 
Users, will confer a great favor by mention* 
ing this paper. 
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To CHEMISTS, 

MANUFACTURERS 

and ENGINEERS. 



GHEHIGAL TECHNOLOGY; or, 

CHEMISTRY IN ITS APPLI- 
CATION TO ARTS AND MAN- 
UFACTURFiS. Edited by 

Charles Edward Groves, F.R.C., 
and William Thorp, B.Sc. 



VOL. I.' NOW RBADY. 

FUEL AND ITS APPLICATIONS, 

By E J. Mills, D Sc, F.R.S., and 
F. J. Rowan, C.E., assisted by 
others, including Mr. F. P. Dewey, 
of the Smithsonian Institute, Wash- 
ington, D.C. ^ 

7 Plates and 607 other illustrations. 

Royal octavo pages xx + 802. Half- 

Morocco^ $9. Cloth, $7 -50. 

MAILED POSTPAID ON RECEIPT 
OF PRICE. 

N. D. C. Hodges, 47 Lafayene Place, 

NEW YORK. 

LI FE- LORE: 

A MOITILY MAIAZIIE OF POPILAI IIOLOIY. 

Th^ Subject-Matter i» LIFE^Life in aU itsform^^ 
plant and animal^ from the " loweat " to the " high- 
est^** recent and extinct. The engravinga and letter- 
prcM are beautifully produced. 



PUBUBHXD BT 

W. MAWER, at Essex Hall, Essex Street, 
Strand, London, W.C. 

Poet-free for twelve mouths for $1.25, prepaid. 



If OTICE9 OF THB PRBSS.. 

*' Atiractive la form, beautifully printed, and ylg- 
orously wrMien,"— Despatch. 

** We expect It will become one of our most Im- 
portant magaslnes."— HcUi/our Courier. 

** We predict a career for Life-Lore worthy of Its 
high alms and the ability It displays.''— Ci/i2€n. 

'*It Is handsomely printed; the engravings are well 
executed, and the matter Is exceUent."— Standard, 

** A model of what a popular scientific magazine 
should be . . . gives signs of vigor and staying 
power ."—Literary World. 

"Exceedingly well got up. The letterpress and 
illustrations are In the best style of printer's and 
wood engraver's bti."— Boston Chiardian. 

'^Bears evidence that It means to be s«>und, as the 
first number undoubtedly Is. . . We wish this con- 
scientious venture success."— JBozoar, Exchange dt 
Mart. 

*'A decided advance upon the too often unscien- 
tific popular Journals of Its class. . . . We have 
nothing but praise for this oonsclenttous attempt." 
—Staffordshire Advertiser. 

^^Llle-Lore Is the felicitous title of a new monthly 
magaalne of natural history which seems admirably 
calculated to fill up a gap In our serial literature. 
. . . . Replete with Intelligible instruction."— 
Newcastle Daily Journal. 

**The first volume, which Is before us, contains 
excellent papers and Illustrations."- G^rapAtic. 

«* Whilst far eclipsing Its one English rival in the 
matter of beauty of type, illustration, and paper, and 
popularity of treatment, it Is marked editonally by 
an unusually strong grip,"Saysufater Chronicle, 
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SCIENCE CLUBBING RATES. 



10^ DISCOUNT. 



Imperial cdiii™ 
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Bibvhood 
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Cluauuquu. The . 
CbriiiisD UnioD, Tb 
Cnmopaliua, The.. 
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Muuine of Americ 



OvciIuhI Monlbly 

Polilical Science Quanerty. . 
Popular Soence Klonthly 

Popular Scienn Nen 



J. GRUNOW 



Microscope Stands, 
Oil Immersion Object- 
ives and Abbe Con- 
densers for Bacteria 
and Histological work, 
of Objectives, Camera 
Lucida and other ac- 
cessory apparatus. 




Readers of Science 

Correspondinr with or visiting Adver- 
tisers will eon/ir agreat favor by miHtior. 
ing Ike paper. 



A TEMPORARY Bi: 

lor StieHtc ii now readv, and 



NDER 

II be mailed 



Half Morocco - 

■ Thi. bipdc. iwiro 
""■""u^be'c 
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ing. Filed In Eh» bi 
alwayconvemenifo. 
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47 Lafayette Place, 1 
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GEOLOGICAL REPORTS.— Where would 
I be likely to find (or salelhe s "Annual 
Reports of the Geolf^ical Survey o[ New York," 
published in 1837-iSji. and al°o the 4 vols. 
"Geology of New York," published io 1S43, 
and both being issueii by the Slate. Charles 
Fry, 54 Devonshire St.. Boston. Mass. 



WANTED.— A position in an Acadtmy, 
Normal or High School, as teacher of 
the Natural Sciences and JModem Languages. 
Latin taught In addition if necessary. Address 
G., Box 441, Hanover, N.H. 



STATISTICS OF LEPROSY IN THE 
UNITED STATES, — In view of the 
general impression that leprosy is spreading in 
this country, it is dwirable, in the interest of 
:he public health, to obtain accurate informa- 
:ion on this point. The undersigned isengaged 
n collecting statistics of all cases of leprosy in 
the United Slates, and he would ask members 
of the profession to aid in this work by sending 
report of any case or cases under Iheir observa- 
on. or coming within their knowledge. Please 
give location, age. sex. and nationality of the 
'' nt, and the form of the tliselse, — tuber- 
or ansEsthetic ; also any f>cts bearing upon 
the question of contagion and heredity. Address 
Dr. Prince A. Morrow, 66 West 4olh Street, 
New York. 



A YOUNG MAN can have lucrative engage- 
mem, not only a fixed salary, but accord- 
ing to his work accomplished in travelling for 
Science. A personal interview invited. 
N. D. C. HODGES, 

47 Lafayette Place, New York. 



WANTED. —The addresses of makers of 
small Dynamos suitable for a college 
laboratory. Address, T. S., Boi 71, Gambler, 



A 



Paul< 



YOUNG MAN. unacquainted in this city, 
desires lo get the address ol a teacher in 

anical and archilec'ural drawing. K. 
.en. 1S5 Sth St., South Brooklyn. 



ical 



I WILL ASSIST in photographi 
laboratory in riturn fnrexperienceann con- 
venience of perfecting original appliances. Ad- 
dress E. C. Owen, csre of Gibson &. Simpson, 
9J Adelaide Street East, Toronto, Canada. 



AN ANALYTICAL CHEMIST is 
an engagement in mining, me 
calico printing, and bleaching, or as 
chemist in alkali manufacture. 
■•Alkali," care of Science, 



rEACHING.— A young man desires a posi- 
ti'n In 'each ihe Natural Sciences, Botany 
1 particular, in a High or Normal School or 
nstitute. Can also leach first Latin and Ger- 
lan. Best of references given. Address " E." 



A GRADUATE OF THE JOHNS HOP- 

l\ KINS UNIVERSITY desires a position as 
teacher of physical FCience. Specialty, chem- 
istry, for which he refers to Prof. Remsen by 
permission. Address B, H. H. , care of ,'Vi>»«. 



WANTED.— To correspond with concholo- 
gisls in America, especially in California, 
with a view to exchange. Many British land, 
fresh nater. and marine duplicates : some for- 
eign. Address Mrs. FALLOON. Long Ashton 
Vicarage, Bristol. England. 



TEACHER OF NATURAL SCIENCE.— 
A young lady desires a position as a 
teacher of Natural Sc'ences. especially Chem- 
istry and Physics. One year's experience. Testi- 
monials given. Addiess Miss J. S., No, 31. N. 
Hanover St , Carlisle, Pa. 

COLLEGE ALUMNI AND PHYSI- 
CIANS. —The American Academy of 
Medicine is endeavoring 10 make as complete a 
list as possible of Ihe Alumni of Literary Col- 
leges, in the United States and Canada, who 
have received the degree of M.D. All rscipi- 
ents of both degrees, literary and medical, are 
rtquesled lo forward their names at once to Dr. 
R. J. Dunglison. .Secretary. 814 N. 16th Street, 
Philadelphia, Pa 



A 



YOUNG SCOTCHMAN desii 



1 ap- 



English Government Office. Goi 
Address "Jack" care J, l.awst 
Princes St. , Aberdeen, Scoi land. 






PHYSIOLOGY AND HYGIENE. — A 
Fell,.«- of the Mass. Med. Society. Mem- 
ber of the SnIIolk District Medical Society, and 
former Assistant Editor of The Annals of 
_ .ecology, desires a position as instructor in 
Physiology and Hygiene. Address " N, ' 47 
Lafayelte Place. N.Y. City. 



MECHANICIAN.— An oi>tician and maker 
of instruments of precision of eiperience 
would be glad of a position where his skill 
rould be vidued in connection with some higher 
ducalional institution. Address G. J , care of 
Science, 47 Lafayette Place, New York. 

physiography desires an engagement, preferably 
in a high or a normal school. Is well known as 
an author of several popular text-books. Ad. 
dress X., i^re of Science. 
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tADtnou), 
COTTON DRESS GOODS. 

SPRING :89o. 
"ANDERSON'S" 

celebrated 

ZEPHYRS, 

Plain. Stripe, Plaid, Check, 

Bordered, Chine and Bourrette 

Effects. 

"FRERES KOECHLIN'S" 

SATEENS, 

IN SPECIAL DESIGNS AND COLORINGS, JUST 
LANDED. 

S>ioaukv(XU C& t%la <St. 

NEW YORK. 



Physical Apparatus, 

Electrical Apparatus. 

Chemical Apparatus. 

For Schools and Colleges. 

Write for Estimates. 

lAMES W. QUEEN & CO., 



IMPROVED OIL LIGHT 

MAGIC LANTERNS. 

Alje Lime atJ E/eit.ie Light Apparatus, and 

mechanical, plain, and line colored vitws. 

J. B. COLT a CO., Manuraclurcn, 

No. 16 UiEKMAN Street, New York, 



MiiiM.^Lgi HJHiixs 



lri< ; LiiiKiniie. very rare. Arii.: Milh 
NV. ; nodilicd Quini cryiiiU. Ateia 
. 1 cic. eic. Complcie CaliloEuc fm. 
>. L. ENGLISH & CO , Deilen in Mintn 



We have commenced our January Sale of 
Silka and Velveti bjr offcriHK S.ooo yard* 
of Rich Fancy Velvets, at fi.oo, $1.50, 
$2.00. and $3.00 per -I The oiiginal 

prices were $3.50, ^^ ,, ; ' '^■' oo 

Also, 30,000 T**^- ^•'tSuw^ 
from f 1.00 to fa-so per yard ; u./^^^ 
dnced to less than one-hali the regu^*?_ 
prices. 

JAUESUcCREEE7&C0. 

BROADWAY AND ELEVENTH STREET, 

NEW YORK. 




'*./; 



PHOTOGRAPHIC INSTRUMENTS, 

idMcriplion, Sole proprielora o( 
Ihc falcnt Dtttcliie, Fiiry No- 
el, and Bicycle Cameni, inil ihe 
Celebrated Stuiky Dry Pliiei . 
■eat Tuieiy, from t4.ao upward, 
or call and tiamine. ^TMon 




^^il^mmSiatS^l 



RflSBlra Kvafyttilni 
RU8BIA CEMENT CO. 



■ CHANCE FOR ALL 

Ito Enjoy a Oup of Perfect 
I Taa. A TRIAL ORDER or;>i 




WALKBR PRIZES IN NATURAL HISTORY, 

The B«ioii Sa<.ictv ol Nitunl Hiitory offer; a lint 
prueonromlioioliao.andaKcond priic cf l;o, foi 

iecu: .. O.i ihe Ad^fiive ReMmblincJi ot pSSirin 
Different Nalural Oidera. .. On ihe ProceBwInvolved 
iti the PciiduciinD of Sails. Memoin iruii be hande<l 10 
the Secretary before April ijth, 1B90. Priia will not be 
awarded unless the papers are deemed of adequate merit. 
Per further particulars apply ID 

J. WALTER FEWKES, Secretary. 



One Thousand Dollar Prize ! 

TBE AMERICAN SECULAR UNION (ITerapriie 
of ONE THOCSAND DOLLARB lot the beat eway, 
trratliF, or manaal, to aid teacbera In our Public 
BcbooU Id Inairuatlbg children In tbs purest prln- 
clplee of morality wluioul InculcatlDi relleloua doo 
trinta. For parLlauJars apply 10 R. B. WKSTBItOOK, 
ITOTOKoraet, 



Readers of Science 

CorretfondiMg vrili or vinling Advirtisers, 
■aill confer a gnat fa vvr by ntHtiantHg Ikii paper. 



H. Wunderlich & Co., 

868 BROADWAY, 

NEW YORK. 

Invitt special attention to iheir latest 
importations of Modem Etchings, En- 
gravings, Brown's Carbon Photographs 
and Watercolor Paintings, also to their 
large collection of Rare English Mezio- 
lints, Fancy Subjects by Bartolozzi, 
old Line Engravings, and Original 
Works by Rembrandt, Durer, and other 
old masters. 



NOW IN PRESS. 

"FORT ANCIENT." 

A large work of 300 pp. wlib 3S full-page III natra- 
lloar aa the grealeel of all Ohio Valler Eartbwork*, 

and elm liar eDcloaurta. 

By Warren K. Uoorehead, aaaliled tjy Bdantlata 
fnim WaatUngion. 



BDce as an aboiiilnal fortillcatlon Is 
hlB country. 
Price of booh, IS 



WABREN K. MOOREBRAD, 

Smltbaonlan Institution, Washington, D.C. 
Publlstaf d by Robt. Clarke & Co , Cincinnati. 



CorrespondttKe solicited with parties 
seeking publishers for scientific books. 
N. D. C. HODGES, 

Publisher of Science, 

47 Lafayette Place, 

New York. 



yUST PUBLISHED. 

POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGV. 

For uie In CollcgM and Normal SchoolL Price jo centi. 



Sent free by poii by 

N. D. C. HODGES, 4r Lafa^ 



e Place. New York. 



Old and Rare Books. 



Back numberi Ailaniic, Cenmrji, Harper, 
and Scribner, 10 cents pet copy, other maga- 
tinei equally low. Send for a caulc^ue. 

A. S. CLARK, 

Bookseller, 
34 Park Row, New York City. 



OLD BOOKS. Catalogue No. 4 No< 

:, AutBiCAHA. Pan II. «*Tir.Ai. His- 

S. H. CHADBOURNE, 

OUBoolia--" "- 



1 St.,*f^ib?i^, Man 



JACK NUUBERS and complete Htaof leadiDi Hai- 
aiiiei. Rata ttm. AtL HAG. EXCHJ«4GE. 
Schoharie, N.V. 
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A STEEL PRESSURE-BLOWER. 
The annexed engraving illustrates a sleel pressure- blower on a 
recently perfected pattern of adjustable bed with countershaft, de- 
signed and consliucted with special reference to high-pressure 
duty, such as supplying blast for cupola furnaces, forge'fires, and 
sand-blast machines, also for forcing air long distances. By means 
of a lighiening-screw, the blower may be moved upon ihe bed 
while running at full speed, taking up any slack, giving both belts 
a uniform tension, which is regulated at the will of the operator. 
This is a very important point in p^e^'e^ting the inconvenience and 
loss incurred by a stoppage during heat when blowers are used for 
cupola purposes. By the use ol this adjusting device, a great sav- 
tng^is made in the wear and tear ol belts, for a simple turn or two 



stretches with immunity from heal or culling, A distinguishing 
feature of these blowers is the solid case, the peripheral portion of 
the shell beirg cast in one solid piece, thus dispensing with objec- 
tionable joints. The journals are iorg and heavy, and have cap- 
bearings secured by bolts held hrmly In place by lock-nuts. It is 
made by the Buffalo Forge Company, Buffalo, N.Y, 



THE TOBACCO-PLANT. 



After the cereals, there is perhaps no plant so extensively cul- 
tivated and ulil>»d as the tobacco- plant. It is grown and em~ 
ployed as a narcotic in almost every country of the world, and it 
has been calculated that one-fourih of the human family use it. 




A STEEL PRESSURE-BLOWER. 



of the nut on the adjusting-screw, and a relightening of the hold- 
ing-down bolts, take but a moment, and accomplish the same end 
as relacing the belts, which usually is put off until the belt will 
run no longer on account of slack. Special attention should be 
directed to pressure -blower belts, on account of the high rale of 
speed at which they must necessarily run; and absolutely perfect 
alignment of ihe countershaft with the blower is essential in order 



to secure smooth running and t 
undue wear of belts by slipping. 
A telescopic mouth-piece is < 
that the piping may not be disai 
the bed, and the countershaft i: 



1 tracking, ( 



/ell a 



to avoid 



iployed on this blower, in ordei 
mged in moving the machine or 
long enough to carry light and 



loose pulleys for the main driving-bell. A self-oiling device fitted 
to the countershaft enables it to be run at high speeds for long 



At the Colonial Exhibition in London, according lo the Journal 
of the Society of Arh. the dried leaf and its preparations were 
shown by India and every one of the British possessions, and the 
Paris Exhibition has supplemented this display by showing its ex* 
tensive production in Europe. North and South America, eastern 
Asia, the PaciRc Islands, and the continent of Africa. 

It is somewhat difficult to obtain trustworthy information re- 
garding the world's trade in tobacco, because so much is used up 
locally in different countries. It is probable that the total area un- 
der cultivation is not far short of 6.000,000 acres. For the year 
1886 certain official returns are available, which show that the 
United Stales, India, and Hungary are the largest producers. 

The ar«a under tobacco in acres was. in the United Slates, 751,- 
510; India, 641,000; Hungary and Austria, 149.468 ; Germany. 



so 
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49,312; France, 37.156; Algeria, 20,478; Italy, 12,061 ; Holland, 
3,218, — a total of 2,106,213 acres. 

The consumption of tobacco in the United Kingdom is large 
and progressive, and the revenue derived from it last year was 
nearly $43,750,000. The average consumption is largest in Hol- 
land, — nearly 7 pounds per head ; in the United States, about 4^ 
pounds; in Hungary, Denmark, Belgium, and Germany, from 3 to 
3} pounds. In the Australian colonies it is also high, — 3i pounds ; 
in France it is about 2 pounds ; and in the United Kingdom, under 
i^ pounds. 

The yearly production of tobacco in Cuba is about 300,000 bales, 
and 181.000.000 cigars are also exported. The Spaniards have 
hitherto monopolized the trade in cigars, alleging that parts of the 
soil of Cuba were alone suited to the production of Havana tobacco. 
This assertion is now disproved, for with good choice of seed, soil, 
and leaf, and skilled manufacture, Jamaica is said now to send into 
the market as excellent a cigar as was ever shipped from Havana, 
and at a far cheaper rate. In the Philippines 100,000 hundred- 
weights of tobacco are produced. The Dutch possessions in the 
Eastern Archipelago ship a large quantity of excellent tobacco, 
which is held in high repute in Europe. The imports of Sumatra 
tobacco in Holland now average 140,000 bales ; and of Java to- 
bacco, 1 30,000 bales. 

Although there are about fifty species of the genus Ntcottana 
known, only three or four are much cultivated for the leaf. The 
two principal commercial forms are by some botanists treated as 
varieties, and not as distinct species. These are A^ iabacuw, the 
most extensively cultivated kind of plant, which may be at once 
recognized by its longish pink flowers and tapering oval-lanceolate 
sessile leaves ; and N, rustica^ which has short greenish flowers, 
and stalked ovate, cordate leaves. The leaves are coarser and 
more crumpled than those of the preceding. This is popularly 
known as the Turkish form, but is most probably a native of Mex- 
ico and California. N, repanda is not very extensively cultivated, 
but is said to yield some of the finest qualities of Cuban tobacco. 
N, Perstca furnishes the Persian or Shiraz tobacco. ^V. angusti- 
folia, a species found in Chili, yields a very strong tobacco. 

The West Indian, Latakia, and American tobaccos are obtained 
from cultivated plants of N. tabacum ; while the Manila, Turk- 
ish, and Hungarian are reported to be derived from N. ntstt'ca. 
In India N. rustica is only cultivated to a very limited extent, and 
chiefly in eastern Bengal and Cachar, and the leaf is never ex- 
ported to Europe. N, tabacum has become an abundant weed 
in many parts of India. The gross annual value of the tobacco 
harvest in Bengal may be roughly estimated at $10,000,000, but the 
quantity exported is small, averaging only $65,000 in value. 

Of the species, A^. macrophylla is considered to possess the 
qualities that distinguish a good tobacco in the highest degree. 
Some of .the Havana tobaccos belong to this species. Madras, 
where the climate is admirably suited for the growth of tobacco, 
stands first with regard to the development of this industry in In- 
dia. Dinnigul is the great tobacco district, and cheroots are man- 
ufactured at Trichinopoli. The islands in the delta of the Godav- 
ery also yield what is called Lunk tobacco, the climate being suita- 
ble ; and the plants are raised in rather poor light soil, highly 
manured and well watered. No better evidence could be afforded 
of the universal use of this plant than the extensive display which 
was made of it in every section of the Paris Exhibition ; and al- 
though most of the cases were under seal of the customs, yet many 
of the kiosks were privileged to sell, such as the Dutch, Belgian, 
Spanish, Mexican, etc., although the sale and manufacture is a gov- 
ernment monopoly in France, and licenses are only granted to 
privileged people. 



WHAT STANLEY HAS DONE FOR THE MAP OF 

AFRICA.* 

It is nineteen years this month since Stanley first crossed the 
threshold of Central Africa. He entered it as a newspaper corre- 
spondent to find and succor Livingstone, and came out burning 
with the fever of African exploration. While with Livingstone at 
Ujiji he tried his 'prentice hand at a little exploring work, and be- 

* J. Scott Keltic, in Contemporary Review, January, 1890. 



tween them they did something to settle the geography of the 
north end of Lake Tanganyika. Some three years and a half later 
he was once more on his way to Zanzibar, this time with the de- 
liberate intention of doing something to fill up the great blank that 
still occupied the centre of the continent. A glance at the first of 
the maps which accompany this paper will afford some idea of 
what Central Africa was like when Stanley entered it a second 
time. The ultimate sources of the Nile had yet to be settled. The 
contour and extent of Victoria Nyanza were of the most uncertain 
character. Indeed, so little was known of it beyond what Speke 
told us, that there was some danger of its being swept off the map 
altogether, not a few geographers believing it to be not one lake, 
but several. There was much to do in the region lying to the west 
of the lake, even though it had been traversed by Speke and Grant. 
Between a line drawn from the north end of Lake Tanganyika to 
some distance beyond the Albert Nyanza on one side, and the west 
coast region on the other, the map was almost white, with here 
and there the conjectural course of a river or two. Livingstone's 
latest work, it should be remembered, was then almost unknown, 
and Cameron had not yet returned. Beyond the Yellala Rapids 
there was no Kongo, and Livingstone believed that the Lualaba 
swept northwards to the Nile. He had often gazed longingly 
at the broad river during his weary sojourn at Nyangw6, and 
yearned to follow it, but felt himself too old and exhausted for the 
task. Stanley was fired with the same ambition as his dead mas- 
ter, and was young and vigorous enough to indulge it. 

What, then, did Stanley do to map out the features of this great 
blank during the two years and nine months which he spent in 
crossing from Bagamoyo to Boma, at the mouth of the Kongo ? 
He determined, with an accuracy which has since necessitated but 
slight modification, the outline of the Victoria Nyanza ; he found 
it to be one of the great lakes of the world, 21,500 square miles in 
extent, with an altitude of over 4,000 feet, and border soundings of 
from 330 to 580 feet. Into the south shore of the lake a river 
flowed, which he traced for some 300 miles, and which he set down 
as the most southerly feeder of the Nile. With his stay at the 
court of the clever and cunning Mtesa of Uganda we need not con- 
cern ourselves; it has had momentous results. Westwards he 
came upon what he conceived to be a part of the Albert Nyanza, 
which he named Beatrice Gulf, but of which more anon. Coming 
southwards to Ujiji, Stanley filled in many features in the region 
he traversed, and saw at a distance a great mountain, which he 
named Gordon Bennett, of which also more anon. A little lake 
to the south he named Alexandra Nyanza ; thence he conjectured 
issued the south-west source of the Nile, but on this point, within 
the last few months, he has seen cause to change his mind. Lake 
Tanganyika he circumnavigated, and gave greater accuracy to its 
outline ; while through the Lukuga he found it sent its waters by 
the Lualaba to the Atlantic. Crossing to Nyang^'6, where with 
longing eyes Livingstone beheld the mile- wide Lualaba flow- 
ing *• north, north, north," Stanley saw his opportunity, and em- 
braced it. Tippo-Tip failed him then, as he did later ; but the 
mystery of that great river he had made up his mind to solve, and 
solve it he did. The epic of that first recorded journey of a white 
man down this majestic river, which for ages had been sweeping 
its unknown way through the centre of Africa, he and his dusky 
companions running the gauntlet through a thousand miles of hos- 
tile savages, is one of the most memorable things in the literature 
of travel. Leaving Nyangwe on Nov. 5, 1876, in nine months he 
traced the many-islanded Kongo to the Atlantic, and placed on the 
map of Africa one of its most striking features. For the Kongo 
ranks among the greatest rivers of the world. From the remote 
Chambeze that enters Lake Bangweolo to the sea, it is 3,000 miles. 
It has many tributaries, themselves affording hundreds of miles of 
navigable drains ; waters a basin of a million square miles, and 
pours into the Atlantic a volume estimated at 1,800,000 cubic feet 
per second. Thus, then, were the first broad lines drawn towards 
filling up the great blank. But, as we know, Stanley two years 
later was once more on his way to the Kongo, and shortly after, 
within the compass of its great basin, he helped to found the Kongo 
Free State. During the years he was officially connected with the 
river, either directly or through those who served under him, he 
went on filling up the blank by the exploration of other rivers. 
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north and south, which poured their voluminous tribute into the 
main stream ; and the impulse he gave has continued. The blank 
has become a network of dark lines, the interspaces covered with 
the names of tribes and rivers and lakes. 

Such then, briefly, is what Stanley did for the map of Africa dur- 
ing his great and ever-memorable journey across the continent. 
Once more Mr. Stanley has crossed the continent, in the opposite 
direction, and taken just about the same time in which to do so. 
Discovery was not his main object this time, and therefore the re- 
sults in this direction have not been so plentiful. Indeedi they 
could not be : he had left so comparatively little to be done. But 
the additions that he has made to our knowledge of the great blank 
are considerable, and of high importance in their bearing on the 
hydrography, the physical geography, the climate, and the people 
of Central Africa. 

Let us rapidly run over the incidents of this, in some respects, 
the most remarkable expedition that ever entered Africa. Its first 
purpose, as we know, was to relieve, and if necessary bring away, 
Emin Pacha, the governor of the abandoned Equatorial Province 
of the Egyptian Sudan, which spread on each side of the Bahr-el> 
Jebel, the branch of the Nile that issues from the Albert Nyanza. 
Here it was supposed that he and his Egyptian officers and troops, 
and their wives and children, were beleaguered by the Mahdist 
hordes, and that they were at the end of their supplies. Emin 
Pacha, who as Eduard Schnitzer was born in Prussian Silesia, and 
educated at Breslau and Berlin as a physician, spent twelve years 
( 1 864-1 876) in the Turkish service, during whiqh he travelled over 
much of the Asiatic dominions of Turkey, indulging his strong 
tastes for natural history. In 1876 he entered the service of Egypt, 
and was sent up to the Sudan as surgeon on the staff of Gordon 
Pachs^, who at that time governed the Equatorial Province. In 
1878, two years after Gordon had been appointed governor-gen- 
eral of the whole Sudan, Emin Effendi (he had Moslemized him- 
self) was appointed governor of the Equatorial Province, which he 
found completely disorganized and demoralized, the happy hunt- 
ing-ground of the slave-raider. Within a few months Emin had 
restored order, swept out the slavers, got rid of the Egyptian scum 
who pretended to be soldiers, improved the revenue, so that in- 
stead of a large deficit there was a considerable surplus, and 
established industry and legitimate trade. Meantime the Mahdi 
had appeared, and the movement of conquest was gathering 
strength. It was not, however, till 1884. that Emin began to fear 
danger. It was in January of that year that Gordon went out to 
hold Khartoum ; just a year later both he and the city fell before 
the Mahdist host. Emin withdrew with his of!icers and depend- 
ents, numbering probably about fifteen hundred, to Wadelai, ip the 
south of the province, within easy reach of Albert Nyanza. 

Rumors of the events in the Sudan after the fall of Khartoum 
reached this country ; but no one outside of scientific circles 
seemed to take much interest in Emin till 1886. Rapidly, how- 
ever, Europe became aware what a noble stand this simple savant, 
who had been foisted into the position of governor of a half- savage 
province, was making against the forces of the Mahdi, and how 
he refused to desert his post and his people. Towards the au- 
tumn of 1886 public feeling on the subject rose to such a height 
that the British Government, which was held to blame for the 
position in the Sudan, was compelled to take action. Our repre- 
sentative at Zanzibar, as early as August of that year, instituted in- 
quiries as to the possibility of a relief expedition, but in the end, in 
dread of international complications, it was decided that a govern- 
ment expedition was impracticable. In this dilemma. Sir (then 
Mr.) William Mackinnon, chairman of the British India Steam 
Navigation Company, whose connection with East Africa is of old 
standing, came forward and offered to undertake the responsibility 
of getting up an expedition. 

The Emin Pacha Relief Committee was formed in December, 
1886, and government did all it could to aid, short of taking the 
actual responsibility. Mr. H. M. Stanley generously offered his 
• services as leader, without fee or reward, giving up many lucrative 
engagements for th^ purpose. No time was lost. The sum of ;£20,ooo 
had been subscribed, including ;£io,ooo from the Egyptian Govern- 
ment. Mr. Stanley returned from America to England in the end 
of December ; by the end of January he had made all his prepara- 



tions, selecting nine men as his staff, including three English 
officers and two surgeons, and was on his way to Zanzibar, which 
was reached on Feb. 21. On the 25th the expedition was on board 
the " Madura," bound for the mouth of the Kongo, by way of the 
Cape : nine European officers, sixty-one Sudanese, thirteen Soma- 
lis, three interpreters, 620 Zanzibaris, the famous Arab slaver and 
merchant, Tippo-Tip, and 407 of his people. 

The mouth of the Kongo was reached on March 18 ; there the 
expedition was transshipped into small vessels, and landed at Ma- 
tadi, the limit of navigation on the lower river. From Matadi 
there was a march of 200 miles, past the cataracts to Stanley Pool, 
where the navigation was resumed. The troubles of the expedi- 
tion began on the Kongo itself. 

The question of routes was much discussed at the time of or- 
ganizing th^ expedition, the two that found most favor being that 
irom the east coast through Masai-land and round by the north of 
Uganda, and that by the Kongo. Into the comparative merits of 
these two routes we shall not enter here. For reasons which were 
satisfactory to himself, — and no one knows Africa better, — Mr. 
Stanley selected the Kongo route ; though had he foreseen all that 
he and his men would have to undergo he might have hesitated. 
As it was, the expedition, which it was thought would be back in 
England by Christmas, 1887, only reached the coast in November^ 
1889. But the difficulties no one could have foreseen, the region 
traversed being completely unknown, and the obstacles encountered 
unprecedented even in Africa. Nor, when the goal was reached, 
was it expected that months would* be wasted in persuading Emin 
and his people to quit their exile. Not the keenest-eyed of African 
explorers could have foreseen aH this. 

Want of sufficient boat accommodation, and a scarcity of food 
almost amounting to famine, hampered the expedition terribly on 
its way up the Kongo. The mouth of the Aruvimi, the real start- 
ing-point of the expedition, some 1,500 miles from the mouth of 
the Kongo, was not reached by Mr. Stanley and the first contingent 
till the beginning of June, 1887. The distance from here in a 
straight line to the nearest point of l4ie Albert Nyanza is about 450 
miles ; thence it was believed communication with Emin would be 
easy, for he had two steamers available. But it was possible that a 
detour would have to be made towards the north so as to reach 
Wadelai direct, for no one knew the conditions which prevailed in 
the country between the Aruvimi mouth and the Albert Nyanza. 
As it was, Mr. Stanley took the course to the lake direct, but with 
many a circuit and many an obstruction, and at a terrible sacrifice 
of life. An intrenched camp was established . on a bluff at Yam- 
buya, about fifty miles up the left bank of the Aruvimi. Major 
Barttelot was left in charge of this, and with him Dr. Bonny, Mr. 
Jameson, Mr. Rose Troup, Mr. Ward, and 257 men ; the rear 
column was to follow as soon as Tippo-Tip provided the contingent 
of five hundred natives which he had solemnly promised. Although 
the whole of the men had not come up, yet every thing seemed in 
satisfactory order ; explicit instructions were issued to the officers 
of the rear column; and on June 28. 1887, Mr. Stanley, with a 
contingent consisting of 389 officers and men, set out to reach 
Emin Pacha. The officers with him were Captain Kelson, Lieu- 
tenant Stairs, Dr. Parke, and Mr. Jephson. 

Five miles after leaving camp the difficulties began. The expe- 
dition was face to face with a dense forest of immense extent, 
choked with bushy undergrowth, and obstructed by a network of 
creepers through which a way had often to be cleaved with the 
axes. Hostile natives harassed them day after day; the paths 
were studded with concealed spikes of wood ; the arrows were 
poisoned ; the natives burned their villages rather than have deal- 
ings with the intruders. Happily the river; when it was again 
struck, afforded relief, and the steel boat proved of service, though 
the weakened men found the portages past the cataracts a great 
trial. It was fondly hoped that here at least the Arab slaver had 
not penetrated ; but on Sept. 16 two hundred miles from Yambuya, 
making 340 miles of actual travel, the slave camp of Ugarowwa 
was reached, and here the treatment was even worse than when 
fighting the savages of the forest. The brutalities practised on 
Stanley *s men cost many of them their lives. A month later the 
camp of another Arab slaver was reached, Kilinga Longa, and 
there the treatment was no better. These so-called Arabs, whose 
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caravans consist mainly of ihe merciless Manyuema. from ihe country 
between Tanganyika and Nyangwe. had laid waste a great area of 
the region to be traversed by the expedition, so that between Aug. 31 
and Nov. 13 evety man was Famished ; and when at last the land 
of devastation was leFt behind, and the native village of [liwlri en- 
tered, officers and men were reduced to skeletons. Out of the 389 
who started, only 174 entered Ibwiri, the rest dead, or missing, or 
lefl behind, unable to move, at Ugarowwa's. So weak was every- 
body that seventy tons ol goods and the boat had to be left at Ki- 
linga Longa's with Captain Nelson and Surgeon Parke. 

A hall of thirteen days at Ibwiri, with its plenty of fowls, ba- 
nanas, corn, yams, beans, restored everybody ; and 173 sleek and 
robust men set out for the Albert Nyanza on Nov. 24. A week 
later the gloomy and dreaded forest suddenly ended ; the open 
country was reached ; the light of day was unobstructed : it was 
an emergence from darkness to light, Bui the difficulties were 
not over; some liiile lighting with the natives on the populous 
plateau was necessary before the lake could be reached. On the 
I3th the edge of the long slope from the Kongo to Lake Albert was 



on April 22 the expedition reached the chief Kavalli, who delivered 
to Stanley a letter wrapped in American cloth. The note was 
from Emin, and slated that he bad heard rumors oF Stanley's 
presence in the district ; it begged Stanley to wait until Emin could 
communicate with him. The boat was launched, and Jephson set 
off to find Emin, On the 29th the" Khedive" steamer came down 
the lake wiih Emin. the Italian Casati. and Jephson on board. 
The great object of the expedition seemed at last to be all but ful- 
filled. 

But the end was not yet. There was the party at Fort Bodo : 
there were the sick further back with whom Lieutenant Stairs had 
not returned when Stanley lefl ihe fort ; and, above al), (here was 
the rear column left at Yambuya with Major Barttelot. It would 
take some time for Emin to bring down all his people from Wade- 
lai and other slations. So after spending over three weeks with 
ihe vacillating Emin, Stanley, on May 25, was once more on the 
march back to Fort Bodo to bring up alt hands. He left Jephson, 
three Sudanese, and iwo Zanzibaris with Emin, who gave him 102 
natives as porters, and three irregulars to accompany him back. 
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allained, and suddenly the eyes of all were gladdened by the sight 
of the lake lying some three thousand feet almost sheer below. 
The expedition itself stood at an altitude of 5,300 feet above the 
sea. But the end was not yet. Down the expedition marched to 
the south-west corner of the lake, where the Kakongo natives were 
unfriendly. No Emin Pacha had been heard of ; there was no sign 
even that he knew of Stanley's coming, or that the messenger from 
Zanzibar had reached him. The only boat of the expedition was 
at Kilinga Longa's, 19a miles away. Of the men, 94 were behind 
sick at Ugarowwa's and Kilinga Longa's; only 173 were with 
Stanley: 74 of the original 341 were dead or missing; and, more- 
over, there was anxiety about the rear column. 

Stanley's resolution was soon taken. Moving to the village of 
Kavalli, some distance up the sttKp slope from ihe lake, the party 
began a night march on Dec. 15, and by Jan, 7 ihey were back at 
Ibwiri. Here Fort Bodo, famous in the records of the expedition, 
was built. The men were brought up from the rear, and on April 
7 Stanley, with Jephson and Parke, once more led the expedition 
to Lake Albert, this time with the boat and fresh stores. Mean- 
time, Stanley himself was on the sick-list for a month. This time 
all the natives along the route were friendly and even generous, and 



Fort Bodo was reached on June 8, and was found in a flourishing 
state, surrounded by acres ol cultivated fields. But of the fifty-six 
met left at Ugarowwa's only sixteen were alive for Lieutenant 
Siairs 10 bring 10 Fort Bodo. As there was no sign of the rear 
column nor of ihe twenty messengers sent off in March with let- 
ters for Major Barttelot, Stanley felt bound to retrace his steps 
through the terrible forest. This time he was belter provisioned, 
and his people (212) escapied the horrors of the wilderness. 

Fort Bodo was lefl on June 16, Stanley letting all his white com- 
panions remain behind. Ugarowwa's camp was deserted, and he 
himself, with a flotilla of liFty-seven canoes, was overtaken far down 
the river on Aug. 10, and with him seventeen of the carriers sent 
off to Major Barttelot in March ; three of their number had been 
killed. On the I7lh the rear column was met with at Bonalya, 
eighty miles above Yambuya, and then for the lirst time Stanley 
learned of the terrible disaster that had befallen it — Barttelot shot 
by the Manyuema, Jameson gone down the Kongo (only 10 die), 
Ward away, and Troup invalided home. No one but Dr. Bonny : 
of the 257 men only seventy-two remaining, and of these only fifty- 
two fit for service. No wonder Mr. Stanley felt too sick to write 
the details ; and unlil we have the whole of the evidence it would 



January 24, 1890.] 



SCIENCE 



53 



be unfair to pronounce judgment. One thing we may say : we 
-know, from Mr. Werner's recently ^blished " River Life on the 
Congo," that before Major Barttelot left Yambuya to follow Stan- 
ley it was known to Mr. Werner, to more than one Belgian officer, 
to several natives, and to the Manyuema people with Barttelot, 
that instructions had been given by Tippo-Tip to these last to 
shoot Major Barttelot if he did not treat them well. Yet no one 
cared to warn the major, and he was allowed to depart to his al- 
most certain fate. The thing is too sickening to dwell upon. It 
'was at this stage that Stanley sent home his first letters, which 
reached England on April i, 1889, twenty months after he started 
from the Aruvimi, and over two years after he left England. The 
relief was intense ; all sorts of 'sinister rumors had been floated, 
and most p^ple had given up the expedition for lost. 

Once more back through the weary forest, with the expedition 
re-organized. A new route was taken to the north of the river 
through a region devastated by the Arab slavers ; and here the 
expedition came near to starvation, but once more Fort Bodo was 
reached, on Dec. 20. Here things were practically as Stanley had 



homeward march was comparatively free from trouble, and full of 
interest ; and on Dec. 6 Mr. Stanley onpe more entered Zanzibar, 
which he had left two years and ten months before. Such briefly 
are some of the incidents of the rescue expedition ; let us now as 
briefly sum up the geographical results. . 

When Stanley left for Africa in January, 1887, there remained 
one of the great problems of African hydrography still unsolved, 
what is known as the problem of the Welle. Schweinfurth and 
Junker had come upon a river at some points which seemed to 
rise in the neighborhood of the Albert Nyanza, and appeared to 
flow in a north-west direction. The favorite theory at the time 
was that the river Well6 was really the upper course of the Shari, 
which runs into Lake Chad far away to the north-west. But as 
the Kongo and its great .feeders on the north, and the lay of the 
land in that direction, became better known, it began to be conjec- 
tured that after all the Welle might send its waters to swell the 
mighty volume of the great river. Stanley, I know, hoped that, 
among other geographical work, he might be able to throw some 
light on the course of this puzzling river. But, as we see now, the 
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left them ; there was no sign of Emin, though he had promised to 
come to the fort. The combined expedition marched onwards, 
and Mr. Stanley, pushing on with a contingent, reached the lake 
for the third time, on Jan. 18, only to learn that Emin and Jephson 
had been made prisoners by Emin's own men ; the Mahdists had 
■attacked the station and created a panic, and all was disorganiza- 
tion and vacillation. At last, however, the chief actors in this 
strange drama were together again : and Mr. Stanley's account of 
Emin's unstable purpose ; the long arguments with the Pacha to 
persuade him to come to a decision ; the ingratitude and treachery 
of the Egyptians ; the gathering of the people and their burden- 
some goods and chattels preparatory to quitting the lake, — these 
and many other details are fresh in our memories from Stanley's 
own letters. But the main purpose of the expedition was accom- 
plished, at however terrible a cost, and however disappointing it 
was to find that after all Emin was reluctant to be " rescued." 
When the start was made from Kavalli's, on April 10 last, fifteen hun- 
dred people in all were mustered. An almost mortal illness laid 
Stanley low for a month shortly after the start, and it was May 8 
before the huge caravan was fairly under way. Some fighting had 
to be dohe with the raiders from Unyoro, but on the whole the 



cares and troubles that fell upon him prevented him going much 
out of the way to do geographical work. While, however, Stanley 
was cleaving his way through the tangled forest. Lieutenant 
Van G^le, one of the Free State officers, proved conclusively 
that the Well6 was really the upper course of the Mobangi, one of 
the largest northern tributaries of the Kongo. But another and 
kindred problem Stanley was able to solve. Before his journey, 
the mouth of the river Aruvimi was known ; the great naval bat- 
tle which he fought there on his first descent of the river is one of 
the most striking of the many striking pictures in the narrative of 
that famous journey. But beyond Yambuya its course was a blank. 
The river, under various names, " Ituri " being the best known, led 
him almost to the brink of the Albert Nyanza. One of its upper 
contributories is only ten minutes' walk from the brink of tjie es- 
carpment that looks down upon the lake. With many rapids, it is 
for a g^eat part of its course over five hundred yards wide, with 
groups of islands here and there. For a considerable stretch it is 
navigable, and its entire length, taking all its windings into account, 
from its source to the Kongo, is eight hundred miles. One of its 
tributaries turns out to be another river which Junker met farther 
north, and whose destination was a puzzle, the Nepoko. 



54 



SCIENCE. 



[Vol. XV. No. 364 



Thus this expedition has enabled us to form clearer notions of 
the hydrography of this remarkable region of rivers. We see that 
.the sources of the Kongo and the Nile lie almost within a few 
yards of each other. Indeed, so difficult is it to determine to which 
river the various waters in this region send their tribute, that Mr. 
Stanley himself, in his first letter, was confident that the southern 
Lake Albert belonged to the Kongo, and not to the Nile system ; 
it was only actual inspection that convinced him he was mistaken. 
How it is that the Ituri or the Aruvimi and other rivers in the 
same region are attracted to the Kongo and not to the Nile is easi- 
ly seen from Mr. Stanley's graphic description of the lay of the 
country between the Kongo and the Albert Nyanza. It is, he 
says, like the glacis of a fort, some 350 miles long, sloping gradu- 
ally up from the margin of the Kongo (itself at the Aruvimi mouth 
1,400 feet above the sea), until ten minutes beyond one of the Ituri 
feeders it reaches a height of 5,200 feet, to descend almost perpen- 
dicularly 2,900 feet to the surface of the lake, which forms the great 
western reservoir of the Nile. 

But when the term " glacis " is used, it must not be inferred that 
the ascent from the Kongo to Lake Albert is smooth and unob- 
structed. The fact is that Mr. Stanley found himself involved in 
the northern section of what is probably the most extensive and 
densest forest region in Africa. Livingstone spent many a weary 
day trudging its gloomy recesses away south at Nyangw6 on the 
Lualaba. It stretches for many miles north to the Monbuttu 
country. Stanley entered it at Yambuya, and tunnelled his way 
through it to within fifty miles of the Albert Nyanza, when it all of 
a sudden ceased and gave way to grassy plains and the unob- 
structed light of day. How far west it may extend beyond the 
Aruvimi he cannot say; but it was probably another section of 
this same forest region that Mr. Paul du Chaillu struck some thirty 
years ago, when gorilla-hunting in the Gaboon. Mr. Stanley esti- 
mates the area of this great forest region at about three hundred 
thousand square miles, which is more likely to be under than over 
the mark. The typical African forest, as Mr. Drummond shows 
in his charming book on " Tropical Africa," is not of the Icind 
found on the Aruvimi, which is much more South American than 
African. Not even in the " great sponge " from which the Zam- 
besi and the Kongo draw their remote supplies do we meet with 
such impenetrable density. Trees scattered about as in an English 
park in small open clumps form, as a rule, the type of " forest " 
common in Africa ; the physical causes which led to the dense 
packing of trees over the immense area between the Kongo and 
Nile lakes will form an interesting investigation. Mr. Stanley's 
description of the great forest region, in his letter to Mr. Bruce, 
is well worth quoting : — 

" Take a thick Scottish copse, dripping with rain ; imagine this 
copse to be a mere undergrowth, nourished under the impene- 
trable shade of ancient trees, ranging from 100 to 180 feet high; 
briers and thorns abundant ; lazy creeks meandering through the 
depths of the jungle, and sometimes a deep affluent of a great 
river. Imagine this forest and jungle in all stages of decay and 
growth — old trees falling, leaning perilously over, fallen prostrate ; 
ants and insects of all kinds, sizes, and colors murmuring around ; 
monkeys and chimpanzees above, queer noises of birds and animals, 
crashes in the jungle as troops of elephants rush away ; dwarfs 
with poisoned arrows securely hidden behind some buttress or in 
some dark recess ; strong, brown-bodied aborigines with terribly 
sharp spears, standing poised, still as dead stumps ; rain pattering 
down on you every other day in the year ; an impure atmosphere, 
with its dread consequences, fever and dysentery ; gloom through- 
out the day, and darkness almost palpable throughout the night ; 
and then if you will imagine such a forest extending the entire dis- 
tance from Plymouth to Peterhead, you will have a fair idea of some 
of the inconvenience endured by us from June 28 to Dec. 5, 1887, 
and from June i, 1888, to the present date, to continue again from 
the present date till about Dec. 10, 1888, when I hope then to say 
a last farewell to the Kongo Forest." 

Mr. Stanley tries to account for this great forest region by the 
abundance of moisture carried over the continent from the wide 
Atlantic by the winds which blow landward through a great part 
of the year. But it is to be feared the remarkable phenomenon is 
not to be accounted for in so easy a way. Investigation may prove 



that the rain of the rainiest region in Africa comes not from the 
Atlantic, but the Indian Ocean, with its moisture-laden monsoons. 
And so we should 'have here a case analogous to that which occurs 
in South America, the forests of which resemble in many features- 
those of the region through which Mr. Stanley has passed. 

But the forest itself is not more interesting than its human deni- 
zens. The banks of the river in many places are studded with 
large villages, some, at least, of the native tribes being cannibals. 
We are here on the northern border of the true negro peoples, so 
that when the subject is investigated the Aruvimi savages may be 
found to be much mixed. But unless Europe promptly intervenes, 
there will shortly be few people left in these forests to investigate 
Mr. Stanley came upon two slave-hunting parties, both of them 
manned by the merciless people of Manyuema. Already great 
tracts have been turned into a wilderness, and thousands of the 
natives driven from their homes. From the ethnologist's point of 
view the most interesting inhabitants of the Aruvimi forests are 
the hostile and cunning dwarfs, or rather pygmies, who caused the 
expedition so much troVible. No doubt they are the same as the 
Monbuttu pygmies found farther north, and essentially similar to- 
the pygmy population found scattered all over Africa, from the 
Zambesi to the Nile, and from the Gaboon to the east coast. Mr. 
Du Chaillu found them in the forests of the west thirty years ago, 
and away south on the great Sankuru tributary of the Kongo- 
Major Wissmann and his fellow-explorers met them within the 
past few years. They seem to be the remnants of a primitive 
population rather than stunted examples of the normal negro.. 
Around the villages in the forest, wherever clearings had been 
made, the ground was of the richest character, growing crops of 
all kinds. Mr. Stanley has always maintained that in the high 
lands around the great lakes will be found the most favorable re- 
gion for European enterprise ; and if in time much of the forest is 
cleared away, the country between the Kongo and Lake Albert 
might become the granary of Africa. 

To the geographer, however, the second half of the expedition's 
work is fuller of interest than the first. Some curious problems 
had to be solved in the lake region, problems that have given rise 
to much discussion. When in 1864 Sir Samuel Baker stood on the 
lofty escarpment that looks down on the east shore of the Albert 
Nyanza, at Vacovia, the lake seemed to him to stretch inimitably 
to the south, so that for long it appeared on our maps as extend- 
ing beyond i^ south latitude. When Stanley, many years later,, 
on his first great expedition, after crossing from Uganda, came 
upon a great bay of water, he was naturally inclined to think that 
it was a part of Baker's lake, and called it Beatrice Gulf. But 
Gessi and Mason, members of Gordon Pacha's staff, circumnavi- 
gated the lake later on, and found that it ended more than a degree 
north of the equator So when Stanley published his narrative he 
made his " Beatrice Gulf " a separate lake lying to the south of the 
Albert Nyanza. Mr. Stanley saw only a small portion of the south- 
ern lake, Muta Nzig6, but in time it expanded and expanded on 
our maps, until there seemed some danger of its being joined on to 
Lake Tanganyika. Emin himself, during his twelve years' stay in 
the Sudan, did something towards exploring the Albert Nyanza» 
and found that its southern shore was fast advancing northwards, 
partly owing to sediment brought down by a river, and partly due 
to the wearing away of the rocky bed of the Upper Nile, by which 
much water escaped, and the level of the lake subsided. Thus, 
when Baker stood on the shore of the lake in 1864, it may well 
have extended many miles farther south than it does no\y. But 
where did the river come from that Mason and Emin saw running 
into the lake from the south ? As was pointed out above, Stanley 
at first thought it could not come from his own lake to the south, 
which he believed must send its waters to the Kongo. But all 
controversy has now been ended. During the famous exodus of 
the fifteen hundred from Kavalli to the coast, the intensely inter- 
esting country lying between the northern lake, Albert, and the 
southern lake, now named Albert Edward, was traversed. Great 
white grassy plains stretch away south from the shores of Lake 
Albert, which under the glitter of a tropical sun might well be 
mistaken for water; evidently they have been under water at a 
quite recent period. But soon the country begins to rise, and 
round the base of a great mountain boss the river Semltfci winds 
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its way through its .valley, receiving through the picturesque glens 
many streams of water from the snows that clothe the mountain- 
tops. Here we have a splendid country, unfortunately harassed 
by the raids of the Wanyoro, in dread of whom the simple natives 
•of the mountain-side often creep up to near the limit of snow. Up 
the mountain, which Lieutenant Stairs ascended for over ten thou- 
sand feet, blackberries, bilberries, violets, heaths, lichens, and trees 
that might have reminded him of England flourish abundantly. 
Here evidently we have a region that might well harbor a Euro- 
pcfan population. The mountain itself, Ruwenzori, a great boss 
with numerous spurs, is quite evidently an extinct volcano, rising 
to something like nineteen thousand feet, and reminding one of 
Kilima Njaro, farther to the east. It is not yet clear whether it is 
the same mountain as the Gordon Bennett seen by Stanley in his 
former expedition, though the probability is that, if distinct, they 
belong to the same group or mass. Apart from the mountain the 
-country gradually ascends as the Semliki is traced up to its origin 
in Lake Albert Edward. Mr. Stanley found that, after all, the 
southern Nyanza belongs to the great Nile system, giving origin to 
4he farthest south-west source of Egypt's wonderful river, which 
we now know receives a tribute from the snows of the equator. 

The southern lake itself is of comparatively small dimensions, 
probably not more than forty-Bve miles long, and is nine hundred 
feet above the northern Lake Albert. Mr. Stanley only skirted its 
"west, north, and east shores, so that probably he has not been able 
to obtain complete data as to size and shape. But he has solved 
one of the few remaining great problems in African geography. 
The two lakes lie in a trough, the sides of which rise steeply in 
places three thousand feet, to the great plateaus that extend away 
•east and west. This trough, from the Jiorth end of Lake Albert to 
the south end of Lake Albert Edward, is some two hundred and 
sixty statute miles in length. About one hundred miles of this is 
occupied by the former lake, forty-five by the latter, and the rest 
by the country between, where the trough, if we may indulge in an 
Irishism, becomes partly a plain, and partly a great mountain mass. 
But this trough, or fissure, a glance at a good map will show, is 
continued more or less south and south-east in Lakes Tanganyika 
and Nyassa, which are essentially of the same character as Lakes 
Albert and Albert Edward, and totally different from such lakes as 
Victoria Nyanza and Barigweolo. Here we have a feature of the 
[greatest geographical interest, which still has to be worked out as 
to its origin. 

There is little more to say as to the geographical results of the 
£min Pacha Relief Expedition. There are many minute details of 
^eat interest, which the reader may see for himself in Mr. Stanley's 
letters, or in his forthcoming detailed narrative. In his own char- 
acteristic way, he tells of the tribes and peoples around the lakes, 
and between the lakes and the coast ; and it was left for him on 
his way home to discover a great south-west extension of Victoria 
Nyanza, which brings that lake within one hundred and fifty miles 
of Lake Tanganyika. The results which have been achieved have 
been achieved at a great sacrifice of life and of suffering to all con- 
cerned ; but no one, I am sure, will wish that the work had been 
left undone. The few great geographical problems in Africa that 
Livingstone had to leave untouched. Stanley has solved. Little 
remains for himself and others in the future beyond the filling-in 
of details; but these are all-important, and will keep the great 
army of explorers busy for many years, if not for generations. 



USEFUL PLANTS IN GUATEMALA. 
In a report on the trade, corAmerce, and industries of the Re- 
public of Guatemala for 1888, the British Consul to that republic 
draws attention to the various vegetable products cultivated in the 
country. Coffee is described as the most important agijcultural 
product, and, from its excellent quality, fetches a high price in the 
market. The area of land planted has possibly doubled in the last 
few years, and owing to failure in the last year's crop in Brazil, and 
the consequent rise in the value of the product, an unusually large 
acreage of fresh land is now being planted, and greater care taken 
with the present estates, many old plantations being renewed and 
added to. It is expected that next year, or the year after, 1.000,000 
quintals will be produced, bringing, exclusive of consumption, a 
wealth of $11,500,000 to $12,500,000 to the country. There is 



still a quantity of good land available for. purchase. Sowing is 
generally done in June ; and when about seven inches high, the 
young plants are transplanted into nurseries, watered in the dry 
season, and protected from the sun until ready to be planted out. 
About 100,000 quintals of coffee are yearly consumed in the country. 

Sugar stands next among the most important vegetable prod- 
ucts. Cacao cultivated in Guatemala is of superior quality, and at 
one time it was an important article of export, but has of late years 
greatly fallen off; and at the present time only about 400,000 
pounds are produced, scarcely more than is required for interior 
consumption. The government are encouraging farmers to turn 
their attention to this branch of culture, and some new plantations 
have been made. The seeds have been distributed in considerable 
quantities in various parts of the south, the sowing has shown good 
results, and it is expected that the cultivation of this valuable plant 
will be much increased. It takes about six years from the time 
the seed is sown before a crop is produced ; but after that period 
each shrub will yield one pound three times a year, and last for 
a hundred years. There is little cost in cultivating or gathering, 
and no machinery is required ; so that, though there is some time 
to wait before new plantations give any return, the ultimate profit 
is considerable. A slightly earlier result may be obtained by sur- 
rounding the plantation with lime or orange trees, well preparing 
the land, and shading the plants with suitable trees. 

A quantity of coca- seed {Erythroxylon coca) was last year im- 
ported from Peru for distribution among the people in a suitable 
zone for its growth ; but the result was unsatisfactory, from the 
bad quality of the seed, and fresh means are being taken to extend 
the cultivation of this plant. 

Pepper and cinnamon are grown in the department of Alta Ver- 
apaz. Good seed has been imported from Ceylon, and planting is 
extending in that fertile district, while satisfactory results have been 
obtained in the department of Escuintla, where a few plantations 
have been made. 

Rice is a very large article of consumption in the republic, and 
the government have established at San Jos6 works for perfecting 
machinery to separate the husk. 

Good tobacco is grown, but little attention is paid to the mode 
of preparing it. The production is being encouraged by the gra- 
tuitous circulation of the best seed procurable from Havana, the 
United States, and Sumatra, and many new plantations are being 
made. 

In spite of endeavors made to protect the rubber or caoutchouc 
trees, the production of rubber continues to decrease, and only in 
Verapaz and Peten are trees found in any quantity; while the 
growers show no signs of replacing those that are worn out. Holes 
are made in the stems to extract the sap, and alum, saltwort, or 
some other juice, used to coagulate it. It might be made a profita- 
ble industry if proper knowledge and appliances were brought to 
bear. A few new plantations are being made in one or two low- 
lying farms; about 3,000 quintals are annually exported. The 
plant yielding Guatemala rubber is Casiilioa elasiica. 

Among other products grown are maize, beans, peas, and pota- 
toes in sufficient quantity for home consumption ; sarsaparilla and 
vanilla grow wild on the mountains all over the country. The 
price of sarsaparilla has fallen greatly. There was scarcely any 
exported last year, and in 1887 it only reached the value of $8,105. 
The quality of the vanilla is good, but, though it figures as an ex- 
port, it is not cultivated for that purpose. 

Banana-planting in the east is occupying much attention as a 
profitable industry, some 200.000 trees being now yearly planted 
for the supply of the United States market. About 1 20,000 bunches 
are at present exported annually. Peruvian {Bcehmeria mvca) was 
also introduced three years ago, and more than 600,000 shoots 
were distributed with a view to its general cultivation, but expor- 
tation of the fibre has not met with satisfactory results. Indigo- 
works are subsiding in the country, though a few still exist in the 
east, and means are being taken to encourage them. Indigo was 
exported to the value only of $465 in 1888, though formerly a very 
large trade was done in it. The industry in cochineal has almost 
entirely disappeared : for thirty years it was the principal article of • 
export, and now the little produced is used for native consumption,, 
aniline dyes having ruined the trade. 
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HEALTH MATTERS. 

The Blood in Phthisis and Cancer. — Dr. G. Neuber^ 
has examined the blood in twenty- four cases of phthisis at various 
stages, says The Lancet^ and found that in nine the number of 
corpuscles was normal, in three it was above, and in twelve more 
or less below, the average. On the whole, there was an average 
diminution of about eight per cent. The increase noted in three 
cases might perhaps be attributed to profuse night-sweats. The 
haemoglobin showed a reduction to seventy-three per cent in the 
females, and eighty-five per cent in the males. There was no 
notable change in the number of leucocytes, but it was observed 
that multi-enucleated forms predominated. In five cases of cancer 
of the oesophagus, and four of cancer of the stomach, there was an 
invariable diminution in the number of red corpuscles, and also 
notably of haemoglobin. It is inferred that the haemoglobin, being 
the more " sensitive " element of red corpuscles, is more profoundly 
affected in cachexia than the stroma of the corpuscles. A distinc- 
tion was made between the anaemic and marasmic types of cancer, 
the latter exhibiting an average reduction of thirteen per cent of 
corpuscles, while the haemoglobin fell to eighty- seven per cent of 
the normal ; the former showing a corpuscular reduction of thirty- 
five per cent, while the haemoglobin was as much as seventy per 
cent. 

The " Normal " Diet. —According to Dr. G. Munro Smith, 
in the Bristol MedicchChirurgtcal Journal, the daily destructive 
metabolism, which is the great criterion of work done, does not 
vary much among different occupations. Premising that he does 
not consider moderate over-eating injurious, he finds that very 
many men eat considerably more than the most liberal tables : it 
is not an uncommon thing for an average-sized man on very mod- 
erate work to eat twenty-five or twenty-seven ounces of chemically 
dry food a day. Women eat much less than men, after making 
allowances for differences in weight and work. Where a man eats 
nineteen ounces, a woman of the same weight and of active habits 
eats only fourteen or fifteen ounces. On a diet from which all 
m^t is excluded, he has found that twelve to thirteen ounces per 
diem will comfortably feed a hard-working man. A moderate 
amount of stimulants appears to increase the average : moderately 
free drinking diminishes it. A diet consisting of one part of nitro- 
genous to seven or eight non-nitrogenous is a good combination : 
it is greatly exceeded on the nitrogenous side by the majority of 
men and women, especially the former. A diet of* twelve to four- 
teen ounces of chemically dry food, digestible, with the ingredients 
in proper proportion, is sufficient to keep in good health an average- 
sized man on moderate work. The majority of people (in Eng- 
land) eat literally twice as much as this. 

Tolerance of Operations on the Liver. — Professor 
Ponfick of Breslau has been for a number of years engaged in 
making experiments in regard to the relation between the liver and 
certain anomalies in the formation of blood. In the course of 
these investigations he has made some striking discoveries, which, 
although not directly connected with the object of his investiga- 
tions, are yet of great importance. One of the most curious re- 
sults of his experiments has been the discovery that the animal 
functions may be conducted without serious disturbance even after 
the loss of a very large portion of so important an organ as the 
liver, says The Medical and Surgical Reporter of Oct. 12, 1889, 
In some cases, operating with strict antisepsis, he succeeded in re- 
moving as much as three-fourths of the liver, either at several 
sittings or in one single operation ; and the animals upon which he 
experimented did not lose their lives, nor seem to be seriously dis- 
turbed in their health. In hundreds of experiments, in which he 
removed sometimes one lobe and sometimes another, the animals 
remained, in a considerable number of cases, perfectly well for 
months, and even for as long as a year. Clinical experience has 
already taught us that the whole of the liver is not absolutely 
essential to health, because large portions of this organ have been 
practically destroyed — as in the case of echinococcus and pro- 
found fatty infiltration — without any disturbance of the general 
functions of the body. But this, as Ponfick says, is hardly to be 
compared with the sudden and immediate removsd of large portions 
of an organ which is supposed to be so important to health. The 



explanation of this curious fact seems to be that the liver has a 
wonderful power of reproduction. Ponfick found, that, within a 
few days after the removal of portions of the liver, the work of its^ 
reproduction began, and that it proceeded with great rapidity ta 
completion. In certain cases he found that within a period of a 
few weeks as much was reproduced as had been removed ; that is^ 
twice as much as had been left behind. These investigations have aa 
interest altogether outside of that which is absolutely scientific, be- 
cause it cannot fail to influence the development of abdominal 
surgery, if it is understood that large portions of the liver may be 
removed without serious danger to life. 

Leprosy Here and Elsewhere. — Dr. Hansen, the Norwe- 
gian discoverer of the bacillus of leprosy, came over to this country^ 
a while ago to trace the history of leper immigrants who had set- 
tled in Wisconsin, Minnesota, and Dakota. Of 160 original leper 
immigrants, he was able to find only 13 ; a few more may be livingr 
but nearly 14.7 are dead. Of all their descendants, so far as great- 
grandchildren, not one has become a leper. In this country the 
disease does not increase, nor does it appear to be hereditary. The 
failure to spread here is thought to be due to the improved* condi- 
tions of living which the immigrants are able to secure on this side 
of the ocean. The Sanitary Inspector, in speaking of a leper lately 
found at Brentwood, Eng., says that many persons believe that 
leprosy has entirely disappeared from England, yet there has prob- 
ably never been a year in which a score of lepers could not 
be produced, and that, though England used to have lepers enough^ 
leprosy has become a very rare disease since English homes and 
English roads have been kept clean. 

Phthisis in High Altitudes. — From a report in the Lan^ 
cet by Dr. L. Schrdtter on t^e distribution of phthisis in Switzer- 
land, it would seem that the inhabitants even of high altitudes are 
by no means so free from phthisis as we are wont to suppose. 
The tables of deaths for the eleven years 1876-86 show that 
phthisis is endemic in every part of Switzerland, not a single dis- 
trict being free from it. On the whole, the deaths from this cause 
are fewer in the high than in the low lying districts, but it cannot 
be said that the mortality from this cause is inversely proportionate 
to the altitude. Wherever there is a large industrial population,, 
the phthisis mortality is considerable. Industrial populations al- 
ways suffer much more than agri'cultural populations where the 
altitude is the same. 



NOTES AND NEWS. 



The San Francisco Bulletin says that the California beet- 
sugar experiment is a success. Last year 2,000 acres were planted, 
and yielded 13.500 tons of sugar-beets, from which were extracted 
1,650 tons of sugar. This was done at the Watsonville factory, 
which ran . forty-seven days. The beets brought an average of 
five dollars a ton; and the farmers feel satisfied that they can raise 
them at a profit. They have guaranteed to greatly increase the 
acreage this year, and the output will probably be more than 
doubled. 

— The United States consul at Bahia describes a substance 
called turfa, lately discovered in Brazil, at a place called Maratiu^ 
about sixty miles south of Bahia. Turfa has been found to con- 
tain the main ingredient now extracted from it by distillation, viz.^ 
petroleum, or, as it is locally called, " brazolina " or " petrolea 
nacionale," besides paraffine, gasoline, and lubricating-oils result- 
ing from the process. A company .was formed, and the conces- 
sion purchased. Machinery has been imported from England, and 
from four hundred to four hundred and fifty hands are employed 
at the mines. The company, it is stated, will manufacture fifty 
tons of candles per month ; and if the enterprise should prove a 
success, it will probably interfere with the trade in kerosene,, 
candles, and lubricating-oils which the United States now has with 
Brazil and with the countries south of Brazil. 

— The thirty- seventh annual meeting of the American Society 
of Civil Engineers was held at the society's rooms in this city last 
week, beginning on the 1 5th. The society now has a total mem- 
bership of 1,335. The Norman medal was awarded to Mr. Theo- 
dore Cooper, for a paper on American railroad-bridges ; and the 
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Rowland prize, to Mr. James D. Schuyler, for a paper on the con- 
struction' of the Sweetwatef dam, near San Diego, Gal. An im- 
portant report was submitted by the commiltee on impurities in 
domestic water-supply. In the opinion of the committee, the or- 
ganization to inquire into the sources of impurities in drinking- 
water, and the methods of remedying them, should be a national 
one, and the work should properly be taken up by the American 
Society. The committee recommended that all printed informa- 
tion on this subject should gradually be collected and catalogued, 
and that the society should own and maintain a complete collec- 
tion of such literature. The report was accepted. On the i6th 
about four hundred members of the society and invited guests paid 
a visit to the government torpedo station at Willet's Point, the 
Brooklyn navy yard, and other points of interest; The officers of 
the society for the ensuing year are as follows : president, William 
P. Shinn ; vice-presidents, A. Ftcley, Mendes Cohen ; secretary and 
librarian, John Bogart ; treasurer, George S. Greene, jun.; direc- 
tors, Charles B. Brush, Theodore Voorhees, Robert Van Buren, 
William Ludlow, William G. Curtis. 

— The American Society for -Psychical Research, after existing 
for five years, with its headquarters in Boston, and publishing some 
six hundred pages of *' Proceedings," at last, for pecuniary reasons, 
terminated its corporate existence on Jan. 14. The English society 
of the same name is heir to its documentary possessions, and is to 
keep Dr. Richard Hodgson, late secretary of the American society, 
as its own secretary in America. A majority of the associates of 
the American society have joined the English society, forming the 
nucleus of an American branch. Professors S. P. Langley of 
Washington, H. P. Bowditch of Boston, and W. James of Cam- 
bridge, are appointed vice-presidents of the Society for Psychical 
Research in America ; but, apart from their advisory functions, 
there is no " organization " here, — a circumstance Which will 
doubtless contribute to economy and efficiency of work. It is to be 
hoped that a solid moral and pecuniary support to the society may 
be extended from this country. The annual assessment of Ameri- 
can associates is three dollars. They receive for this the published 
"Proceedings." which appear quarterly, and the monthly "Jour- 
nal," printed for circulation in the society only. Those who wish 
may become full " members " of the English society, with voting 
and other privileges, by the annual payment of ten dollars. Meet- 
ings of the branch will be held periodically for the readings of pa- 
pers and discussion. . Those who desire to join the society or to 
obtain information should address the secretary, R. Hodgson, No. 
5 Boylston Place, Boston. 

— In accordance with the intention of its honored founder, the 
trustees of the Missouri Botanical Garden, St. Louis, propose to pro- 
vide adequate theoretical and practical instruction for young men 
desirous of becoming gardeners. It is not intended at present that 
many persons shall be trained at the same time, nor that the in- 
struction so planned shall duplicate the excellent courses in agri- 
culture now offered by the numerous State colleges of the country, 
but that it shall be quite distinct, and limited to what is thought to 
be necessary for training practical gardeners. Scholarships, not 
exceeding six in number, will be awarded by the director of the 
garden, prior to the lirst of April next. Applications for scholar- 
ships, to receive consideration, must be in the hands of the direc- 
tor not later than the first day of March. During the first year of 
their scholarship, garden pupils will work at the practical duties of 
the garden nine pr ten hours daily, according to the season, the 
same as regular employees of the garden, and will also be expected 
to read the notes and Articles referring to the subject of their work, 
in one or more good journals. In the second year, in addition to 
five hours* daily work of the same sort, they will be given instruc- 
tion and will be required to do thorough reading in vegetable- 
gardening, flower-gardening,^ small-fruit culture, and orchard-cul- 
ture, besides keeping the run of the current papers. In the third 
year, in addition to five hours of daily labor, they will be instructed 
and given reading in forestry, elementary botany, landscape-gar- 
dening, and the rudiments of surveying and draining, and will be 
required to take charge of clipping or indexing some department 
of the current gardening papers for the benefit of all. In the fourth 
year, besides the customary work, they will study the botany of 



weeds, garden vegetables, and fruits, in addition to assisting in the 
necessary indexing or clipping of papers, etc., and will be taught 
simple book-keeping, and the legal forms for leases, deeds, etc. 
The course for the fifth year, in addition to the customary work, 
will include the study of vegetable physiology, economic entomology, 
and fungi, especially those which cause diseases of cultivated 
plants ; and each pupil will be expected to keep a simple set of 
accounts pertaining to some department of the garden. In the 
sixth year, in addition to the manual work, pupils will study the 
bdtany of garden and green- house plants, of ferns, and of trees in 
their winter condition, besides the theoretical part of special gar- 
dening, connected with some branch of the work that they are 
charged with in the garden. From time to time, changes in this 
course will be made, as they shall appear to be desirable, and the 
effort will be made to give the best theoretical instruction possible 
in the various subjects prescribed ; but it is not intended to make 
botanists or other scientific specialists of garden pupils, but, on the 
contrary, practical gardeners. Applications for scholarships, and 
any inquiries regarding them, are to be addressed to William Tre- 
lease, director of the Missouri Botanical Garden, St. Louis, Mo. 

— The Mexican Government, according to the Engineering and 
Mining Journal, has issued a decree fixing June 30, 1890, as the 
date for the definite withdrawal from circulation of worn coin and 
of the coins known as reales, medios, cuartillas. and tlacos. Hold- 
ers of such coins may before such date exchange them at their 
nominal value for decimal currencv at the National Bank in the 
City of Mexico, or at its agencies throughout the republic. The 
mints will recoin the old money into decimal pieces. .After the 
date fixed for the exchange of the old coinage at its nominal value, 
it may still be exchanged at the mints ; which, however, will only 
redeem it according to its weight and fineness, and not according 
to the value stamped on it. From and after July i, 1890, all com- 
mercial transactions must be effected on a decimal basis, infrac- 
tions of this rule being punished by a fine of twenty- five dollars for 
the first offence and fifty dollars for every subsequent offence. 
Notaries, in drawing up contracts, are forbidden to mention the 
coins of the old system, even for the sake of greater clearness, on 
penalty of a fine of from fifty dollars to one hundred dollars. Any 
one who, after June 30, shall attempt to pass a coin of the ancient 
system will incur the same penalties as those awarded for passing 
illegal coinage. 

— The Mexican Government, says the Economiste Frangais, has 
recently undertaken an inquiry into the internal condition of the 
country. The following are some of the results obtained by the 
inquiry : The population of Mexico has increased during the period 
comprised between the years 1880 and 1888 by 1,487,701 persons ; 
that is to say, 185.962 annually, or an average increase of 2 per 
cent. The revenue, which amounted in 1880 to $21,936,165, 
reached the figure of $32,126,508 in 1888, —an increase of Sjo,- 
190,343. Landed property in Mexico was valued in 1880 at $366,- 
055,052, and at $473,519,871 in 1888. At the end of 1880 there 
were 15 railway lines in working, with a length of 655 miles. At 
the end of the year 1888 the lines numbered 47, with a total length 
of 5,063 miles. In 1880 there were 10,501 miles of telegraph line. 
In 1888, the telegraph system, including the coast cables, com- 
prised 27,704 miles. The number of telegrams despatched by the 
Federal Government lines, which amounted in 1880 to 381,607, ex- 
ceeded 671,000 in 1888. Postal business showed a great increase: 
the number of letters and newspapers carried in 1880 amounted to 
5,788,182, and in 1888 to 27,390,288. From the establishment of 
the mint, up to the year 1888, the amount of gold coined repre- 
sented a value of $112,671,000; of silver, $2,194,111,828; and of 
copper, $5.940,338 ; making a total of $3,312,723,266. During the 
economic year 1 886-87, the value of the imports into the Republic 
was $52,252,275 ; and of the exports, $49,191,930. As regards 
public instruction, the progress is very marked ; the number of 
schools, which in 1880 was only 8,535, ''^^ ^^ ^^^^ ^^ 10,726, while the 
number of scholars increased during the same period from 435.935 
to 543,977. Finally, lighthouses have been established in the ports 
of Vera Cruz, Coazacoalcos, Alvarado, Frontera, Celestun, Sisal, 
Tampico, Camp^che, and Progreso in the Gulf of Mexico, and at 
Guaymas and Mazatlan on the Pacific. 
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THE FISKE RANGE-FINDER. 

It has long been recognized as a prime necessity of effective 
gunnery at sea that the gunners shall know at each instant the ex- 
act distance of the ship or object at which they are to shoot. To 
realize this, we must reflect, that, if two ships are approaching each 
other at the rate of even twelve knots each, their distance apart is 
changing at the rate of 13^ yards per second. This means that in 
less than 4 seconds the distance or range will change 50 yards, 
which represents the distance apart of two consecutive graduations 
of the sight-bar of a modern rifle-gun : in other words, the sight- 
bars of high-powered guns are usually graduated to 50 yards, and 
it is necessary for effective shooting that an error of 50 yards must 
not be made in estimating the distance and timing the discharge of 
the gun as the ship rolls from side to side. But if this change of 
50 yards be made in 4 seconds, it is plain that we must have an 
instrument that will give the range with less than 4 seconds* delay, 
and g^ve it, at the very least, with less than 50 yards error. Such 
an instrument is called a " range-finder." A description of a new 
and exceedingly clever, as well as thoroughly scientific device, for 
ascertaining the range and position of distant objects, designed by 
Lieut. Bradley Allan Ftske, forms the subject of this article. 

The invention consists of a new method of finding the range and 
position of a distant object, which depends upon the determination 



of a fractional portion of a conducting body bearing in length a 
ratio to the angle included between two lines of sight directed upon 
said distant object and the measurement of the electrical resistance 
of said length. 

The accompanying drawings are (Fig. 4 excepted) all electrical 
diagrams, not drawn to scale, and symbolically represent the in- 
vention. In Fig. I is shown a Wheatstone bridge, in one member 
{a) of which is arranged a body of conducting material in arc form, 
and a movable arm traversing the same. In Fig. 2 is shown a 
Wheatstone bridge having arcs and movable arms arranged in two 
members, a b. In Fig. 3 is shown a Wheatstone bridge in which 
arcs connect adjacent members, as a ^ and b </, and movable arms 
sweeping over said arcs are connected to the battery. Fig. 4 is a 
mathematical diagram illustrating the method of determining the 
angle ATC. Fig. 5 shows a disposition of the range-finder in con- 
nection with a dead-beat galvanometer ; and Fig. 6, the same in 
connection with the slider. Similar letters of reference indicate 
like parts. 

In Fig. i,\tia b c d represent the four members of aii ordinary 
Wheatstone bridge, and g the transverse member, in which is con- 
nected the galvanometer g\ A battery / is also connected to the 
bridge in the usual way. In the members c and d are placed the 
fixed resistances c' and d, and in the member b the variable re- 
sistance b^ also, as usual. One wire from battery/, however, con- 
nects to the end of member c, and also to the pivot / of a swinging 
arm /. The extremity k of arm / moves over and maintains elec- 
trical contact with an arc h of conducting material, which has one 
extremity j connected, as shown, to the member a of the bridge. 
It is obvious that when the arm / is in the position shown in full 
lines in Fig. i , then the current will traverse the whole arc h ; and 
when said arm is in the position indicated by dotted lines (Fig. i), 
then the arc A will be cut out, and the current will pass directly to 
member a. Now assume the arc A to be made of such material, 
and so proportioned that its electrical resistance to a current travers- 
ing it will be proportional to the length of arc included between the 
contact end Jk of arm / and the connecting-point j of member a 
with said arc. Therefore the resistance interposed in the member 
a of the bridge will be commensurate with the angle y />&/ and if 
this resistance be known, the angle is also known. Let it now be 
assumed that the galvanometer g' and variable resistance b' be 
located at some point distant from the moving arm t, from which 
said arm is invisible or inaccessible. Clearly, then, an observer 
stationed at the galvanometer g' and resistance b' can, by noting 
the galvanometer and adjusting the resistance in the usual way, 
determine the resistance equilibrating any position of arm t along 
the arc A, and so discover the angle of adjustment of said arc ; or, 
having adjusted the resistance ^ at some given figure, the observer 
may, by simply noting the galvanometer or any other suitable indi- 
cating device, visual or audible, determine when the arm / is placed 
at a desired angle corresponding to the adjusted resistance, and 
this indicating device may obviously be at the place where the 
moving arm is located, so that the operator there may thus know 
when he has placed the arm at the predetermined point or at iht 
distant station, so that the operator in charge of the resistance b' 
may know that the arm has been adjusted properly; or two indi- 
cating devices in the same circuit may give warning to both 
operators, as above, simultaneously. 

Referring now to Fig. 2, it will be apparent, that, in lieu of the 
variable resistance b' in the member b, there is arranged an arc 
A' and swinging arm /'. The arc A' is connected at one end j' to 
the member b, and the swinging arm t' makes contact at one end 
k' with said arc, and to its pivot /' is connected the member </. 
The arrangement and construction of arc A* and arm t* are similar 
to those of arc A and arm / .* consequently, when the arm /' is set at 
a certain point on the arc A, the arm /' must be set at the. corre- 
sponding point on the arc A', in order that the resistance of the 
lengths of the arcs A A' respectively between the point k and point 
A and point k and point h may balance ; hence, if the arm k be set 
at a certain angle, the observer at arm k may recognize that angle 
by noting the position of the arm >& and the galvanometer, as be- 
fore. It will be observed, however, that the effect of moving the 
arm * over arc A is practically to lengthen or shorten or to inter- 
pose more or less resistance in the member a of the bridge, and by 
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operating the arm i" a like effect is produced in the member A. 
The resistances or lengths of the members c and d rtmain un- 
changed. 

Referring now to Fig. 3. there is shown an arrangement which 
forms the basis oF the specific embodiment of the invention, more 
particularly hereinafter described. In said Fig. 3 the arc A is con- 
nected at its respective endsy J to the members a e, and the arc 
A' is similarly connected a\j' ]' to the members b d. The battery- 
wires connect to the pivots I P tA the arms ii', as before. Now, 
when the arm i is moved from ils middle position on its arc toward 
j, less resistance is caused in the member a, and more resistance 
in members / and when moved in the opposite direction, the re- 
verse occurs. So. also, a similar effect is produced by moving arm 
i' : and thus the resistance offered by all four members o\ the 
bridge may be affected instead of that due to only two of them, 
and differential results may be obtained, as will more fully be ap- 
parent in the following description of a device for measuring dis- 
tances, such as a range-finder for guns. 

Refening to Fig. 4. let T be the position of the object the dis- 
tance of which from the point A it is desired to ascertain. Let 
AB be any short base-line. Draw AC at right angles to BT, EA 
parallel to BT, and prolong AT as to D. By trigonometry 

AC=AT sin ATC ( , J AC=AB sin ABC. whence 

AT=AC cosec ATC ( ^"^ \ AT=AB sin ABC cosec ATC. 
AB. being the measured base-line, is known, and the angle ABC 
at the point of observation is easily determined, so that the angle 
ATC remains to be found; but ATC = DAE, and DAE is sub- 
tended and measured by the arc GH. Arc GH=arc7H— arc/G, 
and arc/H=arc J'K : hence arc GH— arcy''K— arcy'G. 

In Fig, s the diagrams Figs. 3 and 4 are combined ; i i', as be- 
fore, being swinging arms traversing the arcs h h', and the con- 
nections a b £ d oi the bridge being present also, as before. Let 
the arms /' and i' represent alidade-arms or telescopes, both 
directed upon the object T. The arcs/G andy'K not being equal. 
the bridge will not balance \ but when the telescope i is moved to 
the tine EH, then the bridge will balance ; but the distance thus 
moved is the arc GH, the length of which may be read off from the 
arc h itself. It will be seen, therefore, that the operation of de- 
termining the distance AT becomes, by the aid of this apparatus, 
exceedingly simple. The observers at the respective telescopes i 
and f' direct their lines of sight upon the object. The observer at 
i" notes the angle /AG, or length of arc>G. He then moves the 
telescope i until the galvanometer^', which may be placed con- 
veniently near his position, shows no deflection, and notes the 
angIc>AH, or length ol arc_;H. The difference between the arcs 
r'G andy'H equals the arc GH, whence the angle ATB, and hence 
the distance AT, is found by the observer at the arm »', or, in other 
words, by an observer at the base-line. The disposition of the 
apparatus whereby an observer at a point distant from said base- 
line may at once read off the distance AT from a suitable scale 
wilt now be explained. 

Referring to Fig. 6, the members a and b of the bridge are con- 
nected 10 opposite extremities of a bar m n of conducting material 
and the members c dan connected to the extremities of' a similar 
and parallel bar ofi. Adjustable upon said bars ofi and m n is a 
slider r r', having a middle portion s of insulating material, so that 
the current from bar m n, for example, does not pass across said 
slider r r' to bar op, but proceeds by the wire j through the gal- 
vanometer g". Suppose, now, that the telescopes i and i" are 
sighted upon the distant object T, as before, and that the slider r 
is at the middle point i of the parallel bars m n and op : the re- 
sistances in the bridge will obviously not balance. It has already 
been explained in connection with Fig. 5, how, by moving tele- 
scope / lolhe point H, the resistanCk:s might be balanced ; and if 
that were done, willi the arrangement shown in Fig. 6, the fact 
would obviously be indicated by a deflection ol the galvanometer- 
needle : but now let it be assumed that the telescope /. after being 
sighted upon the object T, is not moved, or, in other words, that 
the' observers respectively at the two telescopes 1 and i' simply 
adjust their instruments in line with T, Obviously, then, the dis- 
tance of the bridge from r to G (member a) is less ihan the dis- 
Unce from rto i (member *) by the length of the arc GH. Sim- 
ilariy the distance on the bridge from r' to G (member c) is greater 



tKan the distance from r' to > (member d) by the length of arc 
GH. 

Now let the resistance per unit length of the bars trt nofihe 
made equal to or with some definite relation to the resistance .per 
unit length of the ^rcs A k, and lay off on bar m n a distance r 3 
and on bar opt, distance r' 3, said distances being such that the 
resistance due thereto will be equal to that of the arcGH. Clearly, 
if the end r of the slider be moved to the position 3 on bar m n, 
the member a will be increased and the member b will be dimin> 
ished by the distance r 1. which offers a resistance equal to one- 
half that of arc GH ; and if the end r' of the slider be moved to 
the position 1 on bar op, then the member e will be decreased and 
the member d increased by the distance r' 2, which also has a re- 
sistance equal to one-half of arc GH. As both ends of the slider 
move simultaneously, it follows that when its extremities are 




^O) 



adjusted in the position 2, then the bridge will balance and the 
galvanometer-needle will ag^in be at zero. Applying this practi- 
cally, let the bars m n n/be laid off in suitable scale-divisions' 
from r to « and »' 10 p. The two telescopes i and i" being sighted 
on the object, the disiant observer watches the needle, and moves 
the slider r r' along the bars m n op until it returns to *ero. The 
scale marked on the bars then shows an indication corresponding 
to the length of arc GH, or, if desired, actual distances correspond- 
ing to such indications. 

If the object be moving, the operation of determining its distance 
is as easy as though it were stationary, and the indications are in- 
stantaneous and coijfinuous. With a 29o-foot base-tine on board 
the " Chicago," one instrument being mounted in the bow and one 
in the stern, the average error in the oflicial trial before a board of 
electrical atid gunnery experts was less than six tenths of one per 
cent. The set of instruments about being sent to the " Baltimore " 
is expected to give still more accurate results. 
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BOOK-REVIEWS. 

The Chemistry of Photography. By Raphael Meldola, F.R.S. 
New York, Macmillan & Co. la^. $2. 

This book consists of nine lectures which were delivered as a 
special course at the Finsbury Technical College. With the 
chemistry of photographic materials, their preparation, properties, 
and re-actions, and with the practical details of photographic 
manipulation, the author does not deal, but confines his attention 
to the consideration of the chemical changes which occur in pho- 
tographic processes, or the chemistry of photography, properly so 
called. His object is to present the principles involved in these 
processes, to show what point has been reached in the explanation 
of them, and to stimulate further investigation. He hopes, too, 
" that the present work may contribute toward convincing " purely 
scientific chemists " that there are many important problems still 
awaiting solution in this field of research." Each lecture is fol- 
lowed by an appendix containing directions for performing well- 
selected experiments in illustration of the text. As the lectures 
were originally addressed to an audience of chemical students and 
photographers, some elementary knowledge of chemistry is as- 
sumed. 

The amateur picture-maker who is content " to push the button " 
and let some professional photographer " do the rest," or who has 
no ambition beyond the knowledge of the simple manipulative de- 
tails which enable him to mix his solutions successfully and make 
passable photographs, will find little to interest him in this book. 
But all who have felt the real fascination of the " dark room," and 
desire to know more of the nature of the mysterious action of light 
and the " developer " on the responsive film, will give it a hearty 
welcome. The reader must not, however, look to have all his 
questions satisfactorily answered, or all his difficulties solved ; for 
the subtile re- actions caused by light in the salts of silver are 
among the most perplexing problems known to chemistry, and 
photochemical theories are to a large extent still in the speculative 
stage. Mr. Meldola does not attempt to conceal this fact. He 
distinctly and repeatedly points out the insufficiency of certain 
hypotheses in regard to the nature of photochemical processes, 
and, as it happens, gives in his own constructive efforts one or two 
striking illustrations of the difficulties which beset the theorist in 
this obscure region, and tend to lift his feet from the solid ground 
of experimental facts. It should be said, however, that his theo- 
retical suggestions are free from any undue assertiveness, and are 
advanced chiefly from the motive that they " may serve as a stimu- 
lus to further experimental inquiry " (p. 214). They will perhaps 
attain this object quite as much through their evident inadequacy 
and the criticism they will undoubtedly provoke as in any other and 
more direct way. 

Lecture II. is devoted to the discussion of the composition of the 
darkened product formed from silver chloride under the influence 
of light. This is a subject of fundamental importance, for the 
identity of the material of the latent image with this darkened sub- 
stance is universally admitted. Mr. Meldola rejects the generally 
accepted subchloride theory, and attempts to show that the prod- 
uct in question is probably an oxy-chloride. The argument 
against the subchloride is that its existence " is only inferred from 
the analogy with the metals of the copper group, and is not the 
result of the analysis of the pure compound'' (p. 40). This is 
hardly a fair statement of the case. If is true that the argument 
from analogy is flimsy : it does not deserve the attention the au- 
thor bestows upon it. It is true that no satisfactory direct proof 
of the existence of the subchloride has been obtained through its 
isolation and complete analysis ; but it is also true that the loss of 
chlorine which occurs when silver chloride is exposed to light, and 
the fact that metallic silver is not the result of the action, as well 
as the whole mass of observation on the effect of light on this and 
other salts, indicate very strongly that the darkened substance is a 
reduction product ; and Cary Lea's brilliant work, two or three 
years since, on the photo-salts of silver, furnislfes weighty evidence 
that this product is a subchloride united with a larger amount of 
unchanged normal salt after the manner of a " lake." The most 
that can reasonably be said against the subchloride theory is that 
it is not yet absolutely proven by the isolation and analysis of the 



substance. This is no sufficient ground for its rejection, unless a 
better theory can be formulated. Mr. Meldola thinks that sucb 
is found in the hypothesis that the change produced by light is 
probably due to the formation of an oxy-chloride of the formula 
Ag4 0C1{. This he supports on an experiment of Robert Hunt's 
in which oxygen was found to disappear during the darkening of 
silver chloride, some conclusions of Dr. W. R. Hodgkinson the 
experimental evidence for which does not seem to have been yet 
published, and an appeal to the analogy supplied by the darkening^ 
of thallous and cuprous chlorides on exposure to light ; the change 
in the case of the latter '* being in all probability due to the forma- 
tion of an oxy-chloride " (p. 57).* 

Now, not only is direct proof of the existence of the alleged oxy- 
chloride wanting, but its formation during the action of light is 
opposed to all the evidence which points to the reducing nature of 
that action ; for the oxy-chloride is in no sense a reduction product,, 
oxygen simply taking the place of chlorine in a complex molecule. 

The hypothesis is further in direct contradiction to certain well- 
known facts which the author has apparently overlooked in his 
study of the matter, though he gives them place in the discussioi> 
of other points. Thus on p. 75 it is stated that hydrogen acts as a 
sensitizer, accelerating the photo- decomposition of silver chloride ; 
on p. 227, that action goes on under a film of benzene even to the 
point of reversal ; and again on p. 197, that the invisible image is 
destroyed by oxidizing agents. An action which takes place in 
hydrogen, or under a liquid destitute of oxygen, and which is un- 
done by oxidizing agents, can hardly consist in formation of aiv 
oxy-chloride. It is, in fact, a weak and untenable hypothesis. Not 
only does it offer the same difficulty which Mr. Meldola urges as 
a chief argument against the subchloride theory, but it breaks 
down completely when confronted with facts which the latter 
readily explains. It is interesting to note that since the appear- 
ance of the book, Mr. Lea has published in the American Journal 
of Science a clever bit of experimental work which disposes of the 
oxy-chloride hypothesis in the most final manner. Mr. Lea found 
that silver chloride, poured in the molten condition into naphtha^ 
blackened instantly in sunlight, and that a black iodine product 
was formed by the action of light on metallic silver covered with 
naphtha containing iodine in solution ; that is, the darkened sub- 
stance is produced under conditions which rigorously exclude all 
possibility of the presence of moisture or of oxygen in any shape. 

In his discussion of the action involved in the reversal of the 
image on the photographic plate under prolonged exposure to 
light, or " solar ization," as it is often called, the author again shows 
his lack of that comprehensive grasp of facts and principles which 
is an essential qualification for all sound theorizing. 

The explanation which he proposes for this most perplexing phe- 
nomenon is, that in a gelatino- bromide plate, for instance, the bro- 
mine lost at first by the silver salt under the influence of light is 
taken up by the gelatine in which the salt is embedded, until " the 
vehicle becomes brominated up to a certain degree of saturation ; 
complex bromo-derivatives, or additive compounds, or oxidized 
products, are formed, and these at length begin to re-act with the 
reduction- product aided by the external oxygen " (p. 225). His 
conception of the mechanism of the process is clearly given in the 
closing sentences of Lecture VI. : " A ray of light falling upon a 
sensitive plate is like the motive power driving a dynamo- machine 
which is feeding a storage-cell. When the charge of the latter has 
reached a certain point, it is capable of reversing the motion of the 
system, and of converting the dynamo into a motor. The sensi- 
tizer plays the part of such a storage-cell. When it becomes charged* 
i.e., halogenized, to a certain amount, the chemical energy stored 
up in it begins to run down, and reversal takes place." Or, to take 
an equally pertinent but simpler illustration, the ray of light is like 
a weight resting on a piston which works in a cylinder full of air. 
The piston sinks under the weight ; but when the compression of 
the air has reached a certain point, it is capable of reversing the 
motion of the piston and raising the weight ! It does not require a 
scientific training to see that this is absurd. It is a scheme for per- 
petual motion. We have every reason for believing that the law 
of the conservation of energy applies to chemical as well as to 
mechanical action, and it is obvious that under this law Mr. Mel- 
dola 's explanation is preposterous. 
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Aside from these unfortunate ventures, speculative regions, and 
a certain tendency to looseness of statement, which is, however, in 
most cases annoying rather than misleading, we find much to com- 
mend in the book. It presents the most complete and connected 
discussion of photochemical theories with which we are ac- 
quainted, is in the main accurate in its statements of experimen- 
tal facts and the explanations which have been proposed for them, 
and thus forms an important and valuable contribution to the lit- 
erature of the subject. It is rich in suggestion to the chemist, and 
will undoubtedly fulfil the author's hope of attracting new workers 
to this field for experimental inquiry. 

Evolution, Popular Lectures and Discussions before the Brooklyn 
Ethical Association^ Boston, James H. West. 12^. $2. 

This book consists of fifteen difiPcrent papers, originally prepared 
for a popular audience, but designed to present the evolution theory 
in a thorough and scientific manner. They are by many different 
authors, and deal with all the leading aspects of the subject. The 
two opening papers treat of the life and work of the two chief ex- 
pounders of the new doctrine, Darwin and Spencer ; then follow 
others on the evolution of the earth and the solar system ; then the 
biological department is dealt with ; while a- considerable portion 
of the book is devoted to the evolution of morals, religion, and 
society. The essays, or lectures, are in the main well adapted to 
the special object in view, that of making evolutionary doctrines 
better known to popular audiences and general readers ; for the 
writers seem to have taken pains to make their subject plain; and 
to have had good success in doing so. Each lecture, as originally 
delivered, was followed by a discussion, in which views opposed to 
those of the lecturer, and even to the evolution theory generally, 
were sometimes expressed, and which seem to have been of consider- 
able interest ; but the report of them in this volume is rather too 
brief to give an adequate idea of them. 

The views expressed in the various lectures are, of course, in the 
main those of Darwin and Spencer ; but we notice, nevertheless, 
a decided disagreement with those thinkers on certain points. 
Thus Professor Raymond regards the theory of natural selection as 
inadequate to account for the derivation of species, and intimates 
that " Darwin's formula left out more important factors than any 
of those it contained ; " and Professor Cope expressed a similar 
opinion. Again, Mr. Chad wick, speaking of Spencer's proposed 
reconciliation of science and religion, says that he " cannot con- 
ceive a more senseless and ridiculous reconciliation than this ; " 
and he elsewhere speaks of it as '* the disreputable compromise 
between science and religion." We notice, as the most prominent 
fact in the series of discussions, that when the subject of religion 
was introduced, a great divergence of opinion was immediately 
manifest ; one, at least, of the speakers expressing the extremest 
materialistic views, while the views of others were strongly spirit- 
ualistic, and of others still pantheistic. ' Indeed, it looks very much 
as if the evolution school was likely to divide, as the Hegelian 
school did after its founder's death, into three distinct branches, 
— one theistic, another pantheistic, and the third atheistic. How- 
ever, we have no desire to set up as prophets ; and so we close by 
recommending this collection of essays to those who wish for a 
simple but accurate exposition of the evolutionary philosophy. 

An Appeal to Pharaoh, The Negro Problem and its Radical 
Solution, New York, Fords, Howard, & Hulbert. 16®. $1. 

The .anonymous author of this work is very much troubled 
about the negro problem, and he here devotes two hundred pages 
to a proposed solution of it. He dwells at great length on the fact 
that the black and the white races in this country show no sign of 
intermingling even socially, and paints in extraordinary colors the 
antipathy that exists between them. He maintains that in the 
Southern States the two races are farther apart in feeling, and less 
disposed to social intercourse with each other, than they were when 
slavery prevailed ; and he fears that this estrangement will increase 
with the progress of -time. In the North, too, he asserts that the 
separation ojf the two races is scarcely less marked ; and for this 
race antipathy there is, in his opinion, no cure. Moreover, he pre- 
dicts that all sorts of evils will result from this antipathy in the 
future ; that race conflicts of one kind or another will continually 



arise; and that there will never be harmony between the Nortb 
and South till the negro is got rid of. And so he proposes to sendv 
the whole body of seven million blacks back to Africa, whether 
they will or no. A colony is to be planted on the Kongo or some- 
where else, and the negroes are. to be transported thither, the 
United States paying for their passage, and also furnishing them a* 
little money with which to begin their new life. The author fears- 
that his scheme will be pronounced impracticable, and devotes a 
great deal of space to showing how it could be put into execution. 
To our mind, however, the scheme is not so much impracticable as- 
inhuman ; though its inhumanity is perhaps exceeded by its silli- 
ness. If the negroes should choose to emigrate, .there is no objec- 
tion to their doing so ; but this proposal to compel them to go is- 
one to which the American people will not listen. The negro is 
here to stay, and men like the author of this book must make up 
their minds to treat him with justice and fairness; and when theyr 
do sd, all danger of trouble between the two races will disappear. 

The Psychology of Attention,^ By Th. RiBOT. Chicago, Open^ 
Court Publ. Co. 12**. 75 cents. 

This work is an authoriied translation from the French, anc^ 
originally appeared in the pages of the Open Court, It might bet* 
ter have been entitled the " physiology " of attention, for it treats 
almost entirely of the motions and other physical phenomena that 
accompany attention, and has very little to say about attention it- 
self. The author defines attention as " an intellectual state, ex- 
clusive or predominant, with spontaneous or artificial adaptation of 
the individual ; " yet when he comes to treat the subject he neg- 
lects the intellectual state entirely, and confines himself to its physi- 
cal and emotional accompaniments. The thesis that he atteippts 
to prove is that every species of attention is invariably accompanied 
by certain motor changes in the bodily frame, and that these are 
so essential to attention that they may almost be said to constitute 
it. In other words, after defining attention as an intellectual state,, 
M. Ribot treats it as if it was a bodily state. Moreover, he fails to^ 
show that attention is always accompanied by motions or motor 
phenomena. Of course, in the case of sense- perception the motor 
element in attention is apparent ; but in the case of abstract thought 
it is not at all apparent to the ordinary consciousness, and M. Ribot 
does not make it any more so. Nevertheless there is much in his- 
book that will be interesting, especially to students of psycho- 
physics. The work is divided into three parts, treating successively 
of spontaneous, voluntary, and morbid attention ; and under all 
these heads are presented facts and ideas that will serve towards a. 
more perfect theory of attention hereafter. 
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The supplement to Harper s Weekly of Jan. 18 contains anr 
interesting article on recent discoveries in the Kongo basin, detail- 
ing " the geographical surprises and new-found peoples of the past 
five years." The article is from the pen of C. C. Adams, and is 
illustrated by a large map and several other engravings. 

— The picturesque forest pavilion at the Paris Exposition is- 
illustrated and described in Garden and Forest for Jan. 15, where 
we find, as well, an account of the delightful voyage down the 
Rhone, so seldom made by tourists, and a picture of a positively 
unique orchid, Phalanopsis F, L, Ames, 

— The closing volume of C. A. Fyffe's " History of Modern Eu- 
rope " is now in the hands of Cassell & Co. The volume embraces 
the period from 1848 to 1878, and throws, we understand, consid- 
erable light on the complex problems in European politics which, 
led to the Franco- Prussian war. 

— More than twelve thousand letters and manuscripts of John* 
Ericsson, the great engineer, have been put in the hands of C0I.W. C. 
Church, to use in the preparation of his biography. The first of 
two articles on Ericsson, by Col. Church, will appear in the Febru- 
ary Scribners, with some illustrations from rare sources, among 
them the reproduction of an engraving made by Ericsson at the 
age of eighteen. G. Frederick Wright, president of Oberlin Col- 
lege, will have a short article on the curious and very ancient image 
thrown up not long ago by an artesian well at Nampa, Idaho. 
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— Robert Clarke & Co. announce the following importaot publi- 
cations : " Fort Ancient," an account ofthe great prehistoric earth- 
work of Warren County, O., by Warren K. Moorhead of the 
Smithsonian Institution ; ** A History of the Girtys," the curious 
record of certain " renegades " of the American revolution, by 
Willshire Butterfield ; and " Monographs of the Kentucky Geologi- 
cal Survey," by John R. Prooter, director. 

— William Hodge & Co., Glasgow, will shortly publish by sub- 
scription a book entitled " Trial by Combat," by George Neilson. 
The author traces the history of the judicial duel in both England 
and Scotland, and he claims that, by this comparative treatment, 
fie is enabled to throw light on many hitherto unexplained features 
in the law and practice of both countries. In particular, he deals 
with the duel on the borders under the march laws, and with the 
famous combat of the clans on the Inch of Perth, in 1396. 

— Francis Gallon, F.R.S., contributes an article entitled "Why 
do we measure Mankind ? " to the February number of LippincotVs 
Magazine. Mr. Galton shows the, importance of being measured, 
weighed, and otherwise tested, according to the modem method, 
by a competent examiner, and especially the importance of apply- 
ing this system of measurements to young people, in order to de- 
termine their capacity and fitness for special pursuits. Another 
timely article, " The Salon Idea in New York," is contributed by 
C. H. Crandall. The author thoroughly believes in the salon idea, 
and holds that the salon ought to, and perhaps will, become a 
^eat power in our social and political life. The former power and 
influence of the French salons are touched upon, and pictures are 
^ven of many charming literary drawing-rooms in New York 
City. 

— Messrs. Ginn & Co. announce for publication " Plant Organi- 
zation," by R. Halsted Ward, M.D., professor of botany in the 
Rensselaer Polytechnic Institute, Troy, N.Y. This book is a guide 
to the study of plants. It consists of a synoptical review of the 
general structure and morphology of plants, clearly drawn out ac- 
cording to biological principles, fully illustrated, and accompanied 
by a set of blanks for writing-exercises by pupils. It also provides 
for some easy microscopical work, if desired. Though requiring a 
very thorough study and exact understanding of the plants which 
may be selected for study, the work is so systematized and simpli- 
fied as to be adapted to the use of beginners, in connection with 



personal instruction or with any text- book of botany however ele- 
mentary, and either with or without the employment of technical 
botanical terms. The work, which is designed for private students 
or for classes in academies, seminaries, high schools, etc., is now 
issued in a second and revised edition, after having proved its 
value. 

— From Providence, R.I., comes a new monthly, the Board of 
Trade Journal^ which will publish from month to month the rec- 
ord of the meetings of the Board of Trade, its reports, business 
statistics of various kinds, and other matter pertaining to the busi- 
ness interests of Providence and vicinity. The numbers that have 
already appeared are well gotten up, and full of interesting matter. 

— Messrs. Cassell & Co. announce that they have secured the 
publication of the memorial volume to the late Henry W. Grady. 
The book, which will be ready for publication within a few weeks, 
has been compiled by his co-workers on the Atlanta "Constitution," 
and edited by Joel Chandler Harris. It will contain a complete 
life of Mr. Grady, and such of his writings and speeches as best 
represent his gifts as writer and orator. 

— With the growth of interest in this country in all out-door 
sports it is natural to expect an improvement in the supply of arti- 
cles intended to make the enjoyment of such relaxation the greater. 
One evidence of this development of a new phase of American life 
is shown in a catalogue of sportsmen's supplies we have received 
this week from Henry C. Squires, 178 Broadway, New York. This 
catalogue is intended for those who, having given little or no 
thought to out-door sports, desire information. It is supposed that 
such persons desire to know not merely the prices of articles, but, 
to some extent, what they want and why they want it. The cata- 
logue aims to give such information as will aid those seeking fire- 
arms, fishing-tackle, or camping goods in securing what is best 
suited to their needs. Not only does this catalogue give the prices 
and describe the goods, but Mr. Squires has introduced a large 
number of the very best illustrations, picturing scenes incident to 
out-door sports, and tending to render this catalogue unique in its 
typographical attractiveness. But this is not all, for these pictures 
— for they are real pictures, and not the crude cuts so often dis- 
figuring printed pages — are likely to arouse an interest for the 
life they depict in those who have known little of it, and to rekindle 
the desires of those who may have put sports aside. 
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— A. L. Burt has issued a volume on " Fugitive Facts," edited 
by Robert Thome. It comprises short articles, alphabetically ar- 
ranged, on topics constantly arising in conversation and general 
reading, on which it is hard to find accurate and definite informa- 
tion. The queries in the correspondence departments of periodi- 
cals and newspapers have suggested many of the subjects treated. 
The editor has added an appendix, devoted to short selections of 
constantly used medical terms and short dictionaries of mythology 
and music. 

— G. P. Putnam's Sons will publish shortly a new volume, in 
The Story of the Nations Scries, entitled " The Story of the Bar- 
bary Corsairs," by Stanley Lane Poole, with the collaboration of 
Lieut. J. D. Jerrold Kelley of the United States Navy ; and two 
new books in The Questions of the Day, on " Railway Secrecy," 
by John M. Bonham, and "American Farms," by J. R. Elliot. 

— The December number of the Riverside Literature Series 
(published quarterly during the school year 1889-^0 at 15 cents a 
number, by Houghton, Mifflin, & Co., Boston) contains " Waste Not, 
Want Not, and The Barring Out," from Maria Edgeworth's " Parent's 
Assistant." The great popularity which the " Parent's Assistant " 
has had, ever since its publication in 1822, has induced the publish- 
ers to include some of the stories from this book in the Riverside 
Literature Series. The stories selected are interesting and simple : 
the lessons which they inculcate are the advantage of frugality and 
the disadvantage of a blind party spirit. The same publishers an- 
nounce that they have in press for early publication a book by John 
Fiske on civil government. This book treats in a simple way of 
the government of towns, cities, states, and the nation, and will be 
a most valuable book for schools and families. 

— Andrew D. White will resume his " New Chapters in the War- 
fare of Science ** in the February Popular Science Monthly, The 
forthcoming chapter will be on *' Comparative Mythology." It deals 
with the myths invented to explain strangely shaped or distributed 
rocks, taking the story of Lot's wife, which has gone through 
many curious variations, as a speciaF example. "The Localization 
of Industries" is the subject of an article by J. J. Menzies, to ap- 
pear in the February number, which will throw light on the most 
important problem before Congress this winter. It tells what les- 
sons science draws from the course of industrial evolution in regard 
to encouraging the establishment of industries in a country. A 

* searching examination of Henry George's taxation doctrine, by 
Horace While, will appear under the title, " Agriculture and the 
Single Tax." Mr. White maintains that the interdependence of all 
industries disposes of the claim that agriculture has enough ad- 
vantage over other occupations to warrant laying the burden of all 
taxation upon it, and he asks whether the scheme of " economic 
rent " would include paying a bounty to farmers whose profits are 
a minus quantity. A second instalment of "l.etters on the Land 
Question," from Huxley, Spencer, and others, including an espe- 
cially able review of the question by Auberon Herbert, will be 
printed. 

— Fords, Howard, & Hulbert have published a small volume by 
Martin W. Cooke on " The Human Mystery in Hamlet," the ob- 
ject of which is to present a new view of the character of Hamlet 
himself. The theories of Hamlet's character that critics have here- 
tofore advanced are many and various, but Mr. Cooke's theory is 
quite difiFerent from them all. He holds that the dramatist's object 
in exhibiting the career of Hamlet was to portray " the conflict be- 
tween his will and his passions, . . . the strife between the higher 
forces of the being and the lower." Or, as he elsewhere expresses 
it, " the theme of Hamlet is the interior life of humanity in this 
world, striving to harmonize its actions with a supernaturally im- 
posed law of rectitude, which it recognizes but ever fails to fulfil." 
Now, we confess that this theory is less satisfactory to us than any 
of its predecessors, for we cannot see the least indication of a 
moral conflict in Hamlet's action or conversation — indeed, we 
should say that the moral element was conspicuously absent ; nor 
can we see the propriety of calling the command of a ghost " a 
supernaturally imposed law of rectitude." Students of Shak- 
speare will take an interest in reading Mr. Cooke's work, but we 
doubt if they will agree with its conclusions. 



LETTERS TO THE EDITOR. 

^^*Corr**Pond*tits are requesUdto be a* brief at^cstible. The 'wriier*M name it 
in all cases required as procf of fgocd faith . ' 

The editor will be glad to /ublish amy queries consonant with the character of 
the journal, ** 

Physical Fields. 

Professor Dolbear's interesting article on "Physical Fields," 
that appeared in your issue of Dec. 27, was called to my notice^ 
and I have read it with considerable attention. It seems to me 
that he is entirely wrong in some of his premises, and that his 
conclusions are therefore, some of them, untenable. With your 
permission, I will point out where I differ with him. 

His use of the term " stress " is certainly not correct. He says^ 
under the head of " The Electric Field," " The phenomena are 
explained as due to the stress into which the neighboring ether is 
thrown by the electrified body. . . . Experiment shows that this 
kind of a stress travels outwards with the velocity of 186,000 miles 
a second, or the same as that of light." 

It does not seem to me to be proper to . say that a stress travels : 
it rather exists. In this particular case he is referring to the phe- 
nomenon of electrification, which is a static effect or condition. As 
I understand Maxwell, and Hertz and Thompson and Lodge, they 
do not any of them believe that electrification involves motion in 
any way whatever. It is a condition which is dual in its character. 
The negative exists because of the existence of the positive, not be- 
cause of propagation from one to another. They also believe that 
one cannot exist without the other : the very existence of one,, 
therefore, involves the existence of the other. The element of time^ 
and therefore of rate of propagation, must be eliminated entirely. 

What he does mean is, that an impulse due to the yielding to 
this stress is propagated, etc. 

Again he says, " If this assumed electrified mass of matter were 
the only matter in the universe, any electric change in the mass 
would ultimately re-act upon the whole of space, and be uniform 
in every direction." This statement involves a contradiction of 
terms, for how can we have a condition of stress that is uniform 
throughout all space ? It is certainly true that under static con- 
ditions, or under conditions of stress generally, where there are 
two bodies or more concerned, the field is distorted by their mutual 
re-action (that constitutes the stress) ; but I maintain that where 
there is but a single body in space, there can be no such thing as 
stress in that space outside of the body itself. If the body in ques- 
tion be but a mathematical point, there can be ho stress at all. 
There can be no tension on a cord that is perfectly free to move. 

The same criticism is made upon his remarks under the head of 
" The Magnetic Field." In the case of the magnet the justice of 
my criticism will be, perhaps, more apparent Were it possible to 
conceive of a magnetic particle with but a single pole, could we 
imagine that pole surrounded by a magnetic field ? Our concep- 
tion of the ultimate particle of magnetic matter endows it with two 
parts, which re-act upon each other. If there were but a single 
particle of magnetic matter in space, the "lines of force'' .would 
form closed curves within that particle, passing from pole to pole : 
they could not, without violating all the laws of stress, radiate off 
into space, as he says they would. 

Under the third head, " The Thermal Field," we come to a 
very different class of phenomena. Here, as in the case of light, 
we have vibration : we have distinctively a condition of motion of 
the ethereal medium. We have passed from a state of rest, — a 
static condition, — a state of potential, to one of movement, — a 
kinetic condition. 

He says, " A hot body has a field? as well as an electrified or a 
magnetized body : " so it has, but his fundamental and fatal error 
is in not being able to discriminate between the two kinds of field. 
The magnetic, the electric, and we may add the fiefd of the force 
of gravity, are purely static* purely potential, whereas the luminous 
and thermal fields are kinetic. Ip the former there can be no 
propagation, as the element of motion is entirely wanting. Add to 
these fields of stress the element of motion, and they at once be- 
come kinetic, and will then obey the laws of kinetic fields. 

A potential field without motion will exist forever : a kinetic field 
requires the continual addition of en^gy for its maintenance. 
Move a magnet, or the earth relatively to any other magnet or 
body, and kinetic fields are produced. Move an electrified body. 
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or cause its field to change in any possible way, and we have again 
akinetic field. 

If, however, there be but a single body in space surrounded by 
a potential field, the movement of that body, while the movement 
•tn itself will constitute kinetic energy, still would not convert the 
^potential energy into kinetic. 

He says, " So, if there were but a single hot body in the universe, 
-It would impart its energy to the ether and approach infinitely near 
absolute zero ; while an electrified body or a magnet would be per- 
fectly insulated, and, so far as is known, would lose none of its 
properties, however long it was thus kept. There is no static con- 
•<iition in heat phenomena : exchange is constant. These facts in- 
•^icMe that light or radiant energy is no more an electro-magnetic 
'phenomenon than magnetism is a thermal phenomenon, but that it 
-IS one of a distinct order." 

The only difference is that in one case there is stress alone, and 
in the other there is motion, a yielding of that stress. Take away 
■motion from one, or add motion to the other, and the phenomena 
are identical in kind. 

It is the difference between a reservoir full of water on a hill, 
and that same water in the act of falling from its elevation. It re- 
-tiuires an expenditure of energy to fill the reservoir, — to produce 
. the stress or static or potential condition, — but involves no ex- 
penditure of energy to maintain that condition. We have in the 
elevated reservoir of water the analogue of magnetism, electrifica- 
tion, gravity. Let this water fall from its position, and we have 
-something that corresponds to light, — the galvanic current, heat, 
«tc. It requires the expenditure of energy to get these forms of 
•energy, and it requires the expenditure of energy to maintain them. 

We must regard electricity as motion ; electrification, one kind of 
-stress which is capable of producing electrical vibrations; mag- 
netism may be another. We may compare magnetism, electrifi- 
•cation, and gravitation to different tensions of a given string on a 
violin; and electricity, light, heat, etc., as the tones produced 
Aiy that string when struck under these varying tensions. 

Nelson W. Perry. 

•Cincinnati, O., Jan. 15. 



would be no probability of a guttural becoming softened before a. 
It is evident, therefore, that while the change to •' Allegheny " may 
be considered of questionable propriety, the now recent form " Alle- 
ghany " is an unauthorized monstrosity. 

Jacques W. Redway. 

Philadelphia, Jan. 18. 



The Orthography of "Alleghany." 

This name appears in several forms, all of which are in common 

^se ; and it goes without saying, that in each particular locality 

there is a disposition to insist on the local orthography of the word. 

Thus, in the city and the county in western Pennsylvaina, " AUe- 

>gheny " is the form officially recognized. In the county of* New 

York, " Allegany " is the adopted form. The range of mountains, 

however, almost always appears under the form " Alleghany." I 

Icnow of but one exception to this custom ; namely, that used by 

'the Engineer Department of the Pennsylvania Railroad : there the 

range appears as " Allegheny." 

In looking up the history of this word, I found nothing authorita- 
tive bearing upon the subject in the literature of the State Geologi- 
•cal Survey ; but a search among the earlier maps of the State 
throws light on the subject, a number of which were placed at my 
• disposal through the courtesy of Mr. McAlister of Philadelphia. 

On Adium and Walter's map, 1790, the name appears in one 
ionn only, "Allegany.*/ On Reading McDowell's map, 1792, it 
-appears as " Allegheny " mountains and " Allegany " River. On 
Morris's map, drawn by Barnes, 1848, "Allegheny" is the form 
- used for both river and range. 

The first and only early map on which I could find the more 
common form, "Alleghany," is in MitchelFs "Atlas," edition of 1853. 
These maps were drawn by Mr. Young, and it is more than likely 
that the same form appeared on previous editions of this atlas. It 
is only a matter of justice to say here that Mr. Young was the real 
-author of Mitchell's " Geography " and " Atlas." 

Thus it seems that the earliest authorized form of the word is 
-" Allegany." When, however, " Allegheny " was adopted, it was 
evidently the intention to preserve the long sound of a by the 
French e; but, in order to avoid softening the preceding guttural 
•consonant, A was interpolated, thereby converting " Allegany " into 
" Allegheny." Subsequently, when the a was again restored, the 
^A was needlessly left in the word, — needlessly because there 



Mocking-Birds* Phrases. 



While idling at Colonial Beach last spring, the varied phrases 
of the mocking-bird attracted my attention. One phrase, "pen 
and ink, pen and ink, pen and ink " was startlingly articulate, and 
often repeated. So I took my pencil and noted what I heard. 
Changes of rhythm and changes of vowel brought out with won- 
derful clearness all the following phrases, apparently from only two 
birds. The phrases were interspersed with an occasional trill, a 
whistle, and a mew. 

Hurry up ! hurry up ! hurry up ! 

Chip chip chip chip chip ! 

Teetle teetle teetle teetle I 

Birdie birdie birdie birdie ! 

Pen and ink pen and ink pen and ink ! 

Twitter twitter twitter ! 

Take care' take care' take care' I 

Whit whit whit whit ! 

Tit it it it it it it ! 

Pee'wit pec'wit pee'wit ! 

Chivy chivy chivy ! 

Look away' look away' look away' ! 

Give' it up give' it up I 

Wit wit wit wit wit wit wit ! 

Johny Johny Johny ! 

Hear hear hear hear hear ! 

Ladle ladle ladle ! 

Go there' go there' go there' ! 

Not yet not yet not yet ! 

Wait a wee wait a wee ! 

Git out eit out git out ! 

Hooray hooray T 

Don't go away don't go away ! 

Chirrup chirrup chirrup ! 

Say away say away ! 

That is just' it that is just' it ! 

Look out look out I 

Too too too too ! 

Tut tut tut tut ! 

Look here' look here ! 

That'll do that'll do ! 

Wheat wheat wheat ! 

Chickee' chickee' chickee' ! 

Will you sing' will you sing' will you sing' ? 

Teazle teazle teazle I 

Chew chew chew ! 

Took took took took ! 

Tweet tweet tweet ! 

Tik tik tik tik ! 

Cheep cheep cheep ! 

Pick it up pick it up ! 

Beauty t^sauty beauty ! 

There were many more, for which I could not on the instant find 
representative words. I have not attempted to record any from 
memory. The above were noted just as they were heard. 

A. Melville Bell. 

Washington, D.C, January, 1890. 



Musical Flames. 



The well-known experiment of making sounds by holding a 
tube over a jet of burning gas (usually hydrogen) is often omitted 
in chemistry classes because no suitable tubing is at hand. A fact 
not noted in any text-book I have seen, and unknown to all teachers 
that I have consulted, has been brought to light in my classes; 
viz., a bottle will serve in pUce of a tube. A " philosopher's 
candle " properly burning will yield a fine sound if capped by a 
wide-mouthed bottle, as a quinine bottle or large test-tube. Of 
course, this is according to the principles of acoustics, but it seenns 
strange that no text-book gives it. I should like to know if this 
fact is known to any one else. T. Berry Smith. 

Fayette, Mo., Jan. 14. 
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INDUSTRIAL NOTES. 

Th« Hulin DUr; Calendjir. 

This unique ■nemorandum calendar, oianu fact u red by John S. 
Hutio, stationer, ihU cily, combines a diary and a calendar in one. 
Il consists of a book of daily leai'es, which are made of thin writ- 
ing paper, so that ink may be used. The upper part of each leaf, 
and the whole of the underlying page, is left blank, thus furnishing 
three limes the writing space of the ordinary memorandum calen- 
dar ; and on the lower part is the day of the week, the month, and 
also the date, in plain letters and large figures, as may be seen in 
<he accompanying cut. The diary calendar is intended to obviate 
the defects of the oidinary calendar pad, by which (as each page's 
notes are daily lorn off and thrown away), if one wants to recall a 
circumstance or engagement, look up an address, or verify a date, 
he has no means of doing so. By the use of this book, however, 
which (as each daily sheet is turned Iwhind the others) preserves 
these numerous memoranda, records of events are kept which 
would otherwise have been thrown away, and which may prove of 
value some day. A memorandum book for the whole year is thus 
supplied in which the expired dates are preserved through the year, 
■or as long as may be desired. Each date shows the numter of 
'days in each month, and (For the convenience of business-men in 



figuring interest) the day of the year, thus rendering il easy to cal- 
culate the number of days from one date to any other of the cur- 







r approaching year. On the covers are calendi 



present and coming years, togethe: 



for the 

with a perpetual calendar. 




b«eome llstlMs, fretful, without anar- 
gy, thin and weak. But you can for- 
tify them and build them up, by the 
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HYPOPHOSPHITES 
or Umc and Soda. 

They will take It readily, for It ii al- 
most a* palatable as milk. And it 
should Im remembered that AS X FQE- 
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ANY OF 

Prof. A. MELVILLE BELL'S WORKS 

— ON— 

Elocuiion — Visible Speech — 
Principles of Speech — Faults 
of Speech — Phonetics — Line 
Writing — World - English, 
etc., 

SUPPLIED BY 

N. D. C. HODGES. 

47 Lafbyette Place. N.Y. 
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Microscope Stands, 
Oil Immersion Object- 
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A Hew Kethod of TniUng Dlsuss. 

HOSPITAL RBiaSDIES. 

What ar« they ?' There is a new departure in 
lc treatment of disease. It consists in the 
collection of the specifics used ty noted special- 
:i of Europe and^merica, and bringing them 
ilhin the reach of all. For instance, the treat- 
ment pyaued by special physicians who treat 
'ndigeslion, stomach and liver troubles only, 
iras obtained and prepared. The treatment of 
ilher physicians celebrated for curing catarrh 
iras procured, and so on till these incomparable 
lures now include disease of ihe lungs, kidneys, 
femnle weakness, rheumatism and nervous de- 
bility. 

This new method of " one remedy for one 
disease " must appeal to the common seme of 
all sufferers, many of whom have experienced 
the ill effects, and thoroughly realite the ab- 
surdity oF the claims of Patent Medicines which 
are ouaranteed to cure every ill out of a single 
bottle, and the use of which, ai statistics prove, 
has I uined more ilomaeht than alcekol. A cir- 
cular describing these new remedies is. sent free 
on receipt of stamp to pay postage by Hospital 
Remedy Compiny, Toronto, Canada, sole pro- 



AND IMPROVED. 

THE WEEK: 

A CajHutian Journal of Politict,LitfTaluTt, Sdenet 

PUBLISHED EVERY FRIDAY. 
•3.M par Year. $i.ao tot Pour Montha. 

C. BUGKETT ROBINSON, Publisher, 

S Jordan St. , Toronto. 



Mineral Lands. 



MANGANESE DEPOSITS, —A rich de- 
post of Manganese is for sale. Apply to H. 
N.. care of Scitna, 47 Lafayette Plaee, New 
York. 



GOLD-BEARING QUARTZ VEINS. - 
Any one wishing lo engage in gold mining wi 
learn q[ a newly discovered vein by applying 1 
H N., care of Scitnte. 47 Lafayette Place, Ne 
York. 



RED SLATE. —A valuable deposit of red 
slate for sale. Apply to H. N,, care of SHente, 
47 Lafayette Place, New York. 
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CALENDAR OF SOCIETIES. 

Philosophical Society, Washington. 

Jan. 18. — Edwin Willits, On the Scientific 
Work of the Department of Agriculture ; J. 
P. Iddings, On the Relation between the 
Mineral Composition and the Geological Oc- 
currence of Certain Igneous Rocks in the 
Yellowstone National Park. 

Department of Mineralog]^, Brooklyn 
Institute, Brooklyn, N.Y. 

Jan. 22. — George F. Kunz, The Minerals 
Exhibited at the Paris Exposition. 



Exchanges. 

TFree of charge to all, if of satisfactory character. 
Address N. D. C. Hodges, 47 Lafayette Place, New 
York.l 

D. E. Willard} Curator of the Museum, Albion Acad- 
emy, Albion, Wis., will answer all his correspondence as 
soon as possible. Sickness and death in the familjr, with 
many other matters, have prevented his answering as 
promptly as he should have done. 

I will give 100 good arrow heads for a fine pair of wild 
cattle horns at least two feet long. 1 f you have shorter 
or other horns write me, and also how many arrow heads 
you want for them. I will also exchange f^hells, minerals 
and arrows. W. F. Lerch, 308 Ea^t 4th St , Davenport, 
Iowa. 

I wish to^ purchase Vol. 7 of the American Chemical 
fimrnal^ eitner bound or unbound. State price. Ad- 
dress, Wm. L, Dudley, Vanderbilt Univenity, Nashville, 
Tenn 

A few duplicates of Murex radix^ M. ramotu*^ M. 
b^^andans^ Cassis ru/a, Har^a ventricesa^ Oliva tri' 
atula^ O. reticularis^ Cklorostoma /unebrale^ Cy^rofa 
caput serpent is^ C. lynx^ Lottia gigantea^ Acmola 
patina^ Chama spinosay and some thirty othsf species, 
for exchange for snells not in our collection. Lut on ap- 
plication. — Curator Museum, Polytechnic Society, Lou- 
isville, Ky. 

Photographs and Stereoscopic views of Aborigines of 
any country, and fine landscapes .etc, wanted in exchange 
for minerals and fossils. — L. L. Lewis, Copenhagen, 
New York. 

^ Droysen's Algtmeiner Historicker Hand-atlas (Leip- 
zig, 1886,) for scientific books — those published in the 
International Scientific Series preferred.— James H. 
StoUer, Schenectady, N.Y. 

Astronomical works and reports wanted in exchange or 
to buy. Reports of observations on the planet Neptune 
and its satellite specially desired. — Eomund J. Sheri- 
dan, B.A., ags Adelphi St., Brooklyn, N.Y. 

I would like to correspond with any person having 
Tryon's ** Structural ana Sjrstematic Conchology " to 
dispose of. I wish also to obtain State or U.S. Reports 
on Geology. Conchology, and Archaeology. I' will ex- 
change classified specimens or pay cash. Also wanted a 
copy of MacFarlane's ** Geologists' Traveling Hand- Book 
and Geological Railway Guide." — D. E. WiUard, Cura- 
tor of Museum, Albion Academy, Albion, Wis. 

Morris's '* BritiHh Butterflies," Morris's ** Nests and 
Eggs of British Birds." Breeds '' Birds of Europe " (all 
colored plates), and other natural history, in exchange 
for Shakesperiana ; either books, pamphlets, engravings, 
or cuttings. — J. D. Bamett, Box 735, Stratford, Canada. 

I have Anodenta opalina (Weatherby), and many 
other species of shells from the noted Koshkonong lake 
and vicinity, also from Western New York, and fossils 
from the Marcellus shale of New York, which I would be 

f lad' to exchange for !<pecimens of scientific value of any 
ind. ^ I would also like to correspond with persons. inter- 
ested in the collection, sale, or exchange of Indian relics.— 
p. E. Willard, Albion Academy, Albion, Wis. 



Will exchange " Princeton 
Miller's works on geology and 



Review " for 1883, Hugh 
other scientific works, for 
back numbers of ''The Auk," ** American Naturalist," 
or other scientific periodicals or books. Write. — J. M. 
Keck, Chardon, Ohio. * 

Shells and curiosities for marine shells, curiosities Or 
minerals address W. F. Lerch, No. 308 East Fourth St., 
Davenport, Iow.t. 

I want to correspond and exchange with a collector of 
beetles in Texas or^ Florida. — Wm. D. Richardson, 
P.O. Box 223, Fredericksburg, Virginia. 

A collection of fifty unclassified shells for the best offer 
in bird skins ; also skins of California birds for those of 
birds of other localities. Address Th. £. Slevin, 9413 
Sacramento St., San h rancisco, Cal. 

I have forty varieties of birds' eges, side blown, first 
class, in sets^ with full data, which I will exchange for 
books, scientific journals, shells, and curios. Write me, 
stating what you have to offer. -— Dr. W. S. Strodb, 
Bemadotte, Fulton County, 111. 

Lead, zinc, mundic, and calcite. — Lulu Hay, secre- 
tary Chapter 350, Carthage, Mo. 



CATARRH. 
Catarrhal Deafnesa— Hajr FeTer« 



A NKW HOMK TBEATMKNT. 

Sufiferers are not generally aware that these 
diseases are contagious, or that they are due to 
the presence of living parasites in the lining 
membrane of the no<e and eustachian tubes. 
Microscopic research, however, has proved this 
to be a fact, and the result of this discovery is 
that a simple remedy has been formulated where- 
by catarrh, catarrhal deafness and hay fever are 
permanently cured 19 from one to three 9>imple 
applications made at home by the patient once 
in two weeks. 

N.B. — This treatment is not a snufiF or an' 
ointment ; both have been discarded by repu* 
table physicians as injurious. A pamphlet ex- 
plaining this new treatment is sent free on 
receipt of stamp to ^ay postage, by A. H. Dix- 
on & Son. 337 and 339 West King Street. 
Toronto, Canada. — Christian Advocate, 



Sufferers from Catarrhal troubles should care- 
fully read the above. 

Wants. 

A ny person seeking a position for tuhich he is quali- 
fied by his scientific attainments^ or any person seeking 
tome one to fill a positibn 0/ this ckaracter^ be it tkat 
e/a teacker 0/ science^ckemist^ draughtsman^ or wkat 
not, may kave tke * IVant ' inserted under tkis kead 
FKBK OP COST, i/ ke satisfies tke pubiisker 0/ tke suit- 
^le ckaracter o/kis application. A ny person seeking 
information on any scientific question^ tke address 0/ 
any scientific man^ or wko can in any way use this col- 
umn for a purpose consonant with tke nature 0/ tke 
Paper y is cordially invited to do so, 

C GEOLOGICAL REPORTS.— Where would 
X I be likely to find for sale the 5 ''2\nnual 
Reports of the Geological Survey of New York," 
published in 1 837-1841, and al^o the 4 vuls. 
•* Geology of New York," pubH»hed in 1843, 
and botn being issued by the State. Charles 
Fn^i 54 Devonshire St., Boston, Mass. 

WANTED. — A position in an Academy, 
Normal or High School, as teacher of 
the Natural Sciences and Modem Languages. 
Latin taught in addition if necessary. Address 
G., Box 441, Hanover, N.H. 



STATISTICS OF LEPROSY IN THE 
UNITED STATES. — In view of the 
general impression that leprosy is spreading in 
this country, it i^ desirable, in the interest of 
the public health, to obtain accurate informa- 
tion on thix point. The undersigned is engaged 
in collecting statistics of all cases of lepio-^y in 
the United States, and he would ask members 
of the profession to aid in this work by sending 
a report of any case or cases under their observa- 
tion, or coming within their knowledge. Please 
give location, age, sex, and nationality of the 
patient, and the form of the disease, . — tuber- 
cular or anaesthetic ; also any facts bearing upon 
the question of contagion and heredity. Address 
Dr. Prince A. Morrow, 66 We>t 40th Street, 
New York. 



WANTED. — The addresses of makers of 
small Dynamos suitable for a college 
laboratory. Address, T. S., Box 71, Gambier, 
Ohio. 



WANTED. — To correspond with concholo- 
gists in America, especially in California, 
with a view to exchange. Many British land, 
fresh water, and marine duplicates ; some for- 
eign. Address Mrs. FALLOON, Long Ashton 
Vicarage, Bristol, England. 

A YOUNG SCOTCHMAN desires an ap- 
pointment in America. Three years in 
English Government Office. Good references. 
Address "Jack" care J. Lawson & Coy, 17 
Princes St., Aberdeen, Scotland. 



I WILL ASSIST in photographic or optical 
laboratory in return for experience and con- 
venience of perfecting original appliances. Ad- 
dress E. C. Owen, care of Gibson & Simpson, 
9} Adelaide Street East. Toronto, Canada. 

AN ANALYTICAL CHEMIST is open to 
an engagement in mining, metallurgy, 
calico printing, and bleaching, or as research 
chemist in alkali manufacture. Address 
V Alkali," care of Science. 

LIGHTNING. — Concise descriptions of 
the effects of lightning discharges are de- 
sired. State whether the object struck was pro- 
vided with a lightning rod, the character ol the 
rod, and the way in which it was set up. Be- 
ginning at the top, describe briefly the effects. 
Stale whether there was any smoke or dust 
raised, and whether there was any odor.' Any 
reports of recent and of especially interesting 
discharges will be published in Science. — Sci- 
ence. 47 Lafayette Place. New York. 



SCIENCE CLUBBING RATES. 



xo^ DISCOUNT. 

We will allow the above discount to any 
sut»criber to Science who will send us an 
order for periodicals exceeding $10, count 
ing each at its full price. 




Agricultural Science 

American Agriculturist 

American Architect and Building News 
Imperial edition ..................... 

\j^ia(iue .... ...... ••.... ...., 

JEvcguiflir ................. . . t 

American Garden 

American Toumal of Philology 

American Machinist .. ...*. 

American Naturalist 

Andover Review ', 

Atlantic r , 

Babyhood , 

Bradstreet's 

Brain.... .. 

Building (weekly) 

Carpentrvand Buildwg 

Century Magarine 

Chautauquan, The 

Christian Union, The 

Cosmopolitan, The 

Critic 



Eclectic Magazine 

Edinburgh Review 

Electrical World 

Electrician and Electrical Engineer 

Electrical Review 

Engineering and Mining Journal 

English Illustrated Magazine 

Forest and Stream 

Forum, The 

Garden and Forest 

Harper's Bazar 

Harper's Magazine 

Harper's Weekly 

Harper's Young People 

Illustrated London News (Amcr. reprint). 

Independent, The 

Iron Age (weekly) 

Journal of Philology (Eng.) 

Judge 

L'Art 

Life 

Lippincott^s Magazine 

Littell's Living Age 

London Quarterly 

M acmillan's Magazine 

Magazine of American History 

Medical and Surgical Journal 

Mechanical Engineer. 

Metalworker 

Microscope, The 

Nature 

North American Review 

Outing 

Overland Monthly 

Political Science Quarterly. 

Popular Science Monthly 

Popular Science News 

Portfolio, The 

Practitioner. 

Public Opinion 

Puck 

Puck (German^ 

Quarterly Review (London) 

Queries 

St. Nicholas 

Scientific American 

Supplement 

Arcnitect and Builders' edition 

Scribner's Magazine 

Texas Sif tings. . 

Trained Nurse 
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SPRING DRESS FABRICS. 

CORAHS. 

New and U and so me Spring Print- 
ings of tbese unrivalled fabrics. 

'ANDERSONS' ZEPHYRS. 

E*LA.ir>S, STRIFES, 

OXXEIOKiS. 

A magnificent display of this 

well-knonn mbric celebrated for 

Ladies' and Children's near. 

NEW YORK. 



BLACK GOODS 

DEPARTMENT. 

Second Floor. 

We are closing out a lot of odds and ends cf 
Black Velvet Grenadine, from $1 to $2 per 
yard, formerly sold from $2.50 to $6.50 per 
yard. 

Also a few pieces of Black Silk Warp Henrietta, 
with Border, at $1.25 ; regular price, $1.75. 

JAlHSUcCREEIlY&CO. 

BROADWAY AND ELEVENTH STREET, 

NEW TOBK. 



Pdysical Apparatus. 

Electrical Apparatus, 
Chemical Apparatus. 

For Schools and Colleges. 

Write for Estimalts. 

IA.MES W. QUEEN & CO., 



t St., PhlJadelphia. 




PHOTOGRAPHIC INSTRUMENTS, 
,ApparalUi«nd Suppliei of eyerj 



b/f ■ 1 i^SI CclebniEd Stanley Diy Pialci . 



Mils A LS. £3/^£|» 

'Tncnlf by wclihi"! "uiDi»^pe An^yils. V^l^vt r. 
nnlly tccEKcd lt,t ipcclmen^ of Uruiy ^uiili on Chryt. 

Biilxe. Aril ; LciiiDinilc. very nrc. Arii.; MilLeH"-' 
Antwtip. N.Y. ; modiHid Qnani cryn.l.. Al»u 
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CALENDAE OF SOCICriBS. 
Natural Science Association of Statea 
Islud. 
Jan. 0. — The building fund committee 
reported that the public appeal, heretofore 
adopted, bad been printed and distributed 
to all members, to tbe press of tbe count;, 
and to about two hundred prominent citi- 
zms in all parte of tbe island. Mr. Tbos. 
Craig showed Bpecimens of Staten Island 
pond-life under tbe microscope. Among 
the objects shown were Amaba proteus and 
Frotocooms viridis. The latter organism is 
the cause of the green coating on the trees, 
stones and fences, which has attracted so 
much attention lately, especially in New 
York, where some persona have tried to 
connect it with the prevailing epidemic 
of influenza or " grip. ' ' Dr. Britton 
showed se«ds of native orchid3(Cora(&>rfit2a 
odontorhiza and C. mvltiflora) under the 
microscope, and explained their difTer- 
euces of appearance and stracture. Mr. 
Arthur IloUick presented specimens of 
Draba vema in full bloom, collected at 
Tottenville, Dec. 30, at which date the 
fields in places where white with it. Sliunk 
cabbages were in full bloom in abundance 
in many of the swamps at the same place. 
Mr. Hollick also showed fossil leaves in 
clay ironstone from the shore at Totten- 
ville. The specimens were part of a re- 
cent rich find, resulting in adding many 
new species of the local fossil flora, which 
will be studied and reported upon at some 
time in the future. 
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GEOLOGICAL REPORTS,— Where would 
t be likely to find for sale the 5 "Annual 
Keporls of ihe Geolt^icil Surveyol New York," 
published in 1837-1841. and al-o 
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STATISTICS OF LEPROSY IN THE 
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the public health, 10 obtain accurate informa- 
tion on this point. The undersigned is engaged 
in collecting statistics of all cases of lepioiy in 
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of the profession to aid in this work by sending 
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tion, cr coining within their knowledge. Please 
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patient, and the form of the diseas;, — tuber- 
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I WILL ASSIST in photographic 
laboratory in return forexperienceana con. 
venience of ptrfecting miginal appliances. Ad- 
dress E. C. Owen. c. re of Gibson & Simpson, 
9) Adelaide Stieet East, Torontn, Canada. 
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State whether there was any smoke or dust 
raised, and wheiher there w.-is any odor. Any 
reports of ncent and of especiallv interesting 
discharges ivill be published in Science. — Sci- 
ence, 47 Lafayette Place, New York. 
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THE KNEES OF THE BALD C\'PRESS: A NEW THEORY 

OF THEIR FUNCTION. ' 

From time to tim?, during and since my first visit to our 

southern tier of States in 1S70, I liare e\:iiniiied, sketched, nnd 

photo;:;Taphed tiie rooto of the deoid'iou^ cvpresi. the Taxodiiim 



what an engineer would pronounce a most dangerous foundation, 
— loose submerged saiid, the saturated morass, or the soft allu- 
vium of low river-mai'gius. But, notn-itlistanding tliis seeming 
insecurity, I have never found a healthy cypi'ess that had fallen 
before tlie fierce hurricanes tlint sweep tluYiugh the iiouthem 
foreat-lands. It is a pleasure to follow Baitrani in his enthuai- 




DENUDED ROOTS OF THE BALD CYPRESS, SHOWING KNEES AND UNDERGROUND STRUCTURE. 



digticlmm of Richard. I was attracted to the tree because of the 
singular beaut; of its form and foliage, and by the unusual 
boldness with which it raises its great gray, smooth column, 
« over a hundred feet, perpeudicularly. above and upon 



aatic burst of admiration for this tree as he vTiles of it in east 
Florida one hundred and sixteen years ago; ' 'This Cypress is in 
the first order of North American trees. Its majestic stature is 
aurprisinfi. On approaching it we are struck with a kind of awe 
at beholding the stateliness of its trunk, lifting its cumbrous top 
toward the skies and casting a wide shade on the ground as a 
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dark intervenine clouJ, which from time to time exclndea the 
raya of the sun. The delicacy of its color and the texture of ita 
leaves exceed everything in vegetation. . . Prodigious 

buttresses branch from the trunk on every side, each of which 
terminates underground in a very large, strong, serpentine root, 
which strikes off and branches every way just under the surface 
of the earth, and from these roots grow woody cones, called 
Cypress knees, four, five and six feet high, and fi-om six to eigh- 
teen inches and two feet in diameter at the base.' ' Elliot 
(Botany of Soutii Carolina and Georgia. 1834. p. M3) says. 
■ ■ This cypress resists the violence of our autumnal gales better 
than any othev of our forest-trees.'' By my friend. Dr. J. S. 
NewbeiTy, whose extended geological labors have led liim to 
examine many widely separated cypress-bearing regions in the 
Mississippi valley and elsewhere, I am assured that he remembers 
no instance of the overthrow by the wind of a living T. distichiim. 
The surprising and cliai-acteristic temerity of the tree is accom- 
panied by another striking peculiarity: it almost invariably, is 
soft soils, throws upward from the upper surface of its roots con- 
spicuous protuberances that are known as "cypress knees." 
Professor Wilson, who has made a careful and valuable study of 
the species in the forests of southern Floi-ida, and also by culti- 
ration, writes, regarding the formation of these protuberancee, 
"The small roots, which are sis or eight inches below the sur- 




face, grow upward, . . . and, upon reaching the surface 
turn and go down into the soil;" . . at each pomt 

where the root comes to the surface, begins later the development 
on its upper side, of the so-called ' knees. In the organ of 

the Pennsylvania Forest Association Forest Leaiea (Decembei 
1889). is an excellent article by Professor Wilson on the T di» 
tkhum, and a remarkably fine engraving of a tree with 



These seemingly abnormal growths have attracted much atten- 
tion, and for more than half a century have furnished an enigma 
to the solution of which scientific travellers have addressed tliera- 
selves. Michaux made a careful study of the cypresses, and in 
his "Sylva," published in 1819, aays, "The roots are charged 
with protuberances eighteen to twenty -four inches high. [I have 
ridden among them in central Florida in temporarily dry upland 
basins, where they arose to my breast as I sat upon the saddle, 
and were not less than seven feet in height above the root,] 
These protuberances are always hollow, and smooth on the sur- 
face, and are covered with a reddish bark, like the roots, which 
they resemble in softness of wood. They exhibit no sign of veg- 
etation, and I have never succeeded in obtaining shoots by 
wounding the surface and covering it with earth. They are 
peculiar to the cypress, and begin to appear when it is twenty to 
twenty-flve feet high." Michaux adds, with the frankness nat- 
ural to a scientific mind, "No cause can be assigned for their 
existence." Hoopessays, in his "Book of Evergreens" (1808), 
■ ' No apparent function for which the knees are adapted has been 
ascertained," And Veitch. who seems to have studied the pro- 
tuberances in England, gives in his " Manual" (1881, p. 316) a 



picture of a tree growing at Ilesworth. surrounded by scores of 
knees, and says, * ' TItey arc peculiar to this cypress, and no 
cause has been assigned fur their existence." That the question 
continued in this unilluminated condition until recently, was 
shown in 1S82, when I had the privilege of visiting, in com- 
pany with the highest botanical autlioritiea. Dr. Gray, Thomas 
Meehan, John H. RedfleKI, John Ball, Professor Carruthers, and 
others, the classic collection of trees planted by William Bartram 
on the borders of the Schuylkill, There we examined a ftne 
cypress and the knees it had produced. Di". Gray then told me 
that the use to the tree of the knees was unknown. I remarked 
that they might be a means of raising a point on the root above 
surrounding water, to the end that a leaf-bearing shoot could 
readily sprout therefrom. To this suggestion he made the same 
statement made by Michaux and above recorded. Unaware that 
the subject had been so thoroughly investigated, I have since that 
period examined hundreds of living "knees" in southern 
swanips, and found upon them no trace of bud, leaf, or sprout, 
except where some seed may have lodged in a decayed or de- 
pressetl portion of the surface, and there taken root. 

In 1887 I had the good fortune to find a number of cypress- 
trees under such unusual conditions that their aforetime subter- 
ranean anatomy could be studied without obstruction; and I 
reached a conclusion respecting the use to the tree of the protu- 
berances, which I have retained in my note-book, awaiting an op- 
portunity to make some further illustrative sketches before 
placing it before botanists. Some recent publications on the sub- 
ject, by widely and favorably known authors, have, however, 
ascribed to the cy preset -knees the sole function of aerating the sap 
of the parent tree, and this idea bids fair to become embedded in 
botanical literature, Thei'efore this communication comes to 
you earlier than I had purposed sending it. 

Stretches of the shote of Lake Monroe, in central Florida, are 
closely set with large cypress-trees. They grow in various kinds 
of bottom, — clay, mud. and sand. Those of which I shall here 
speak stood in sand so loose that, when the level of the water 
was lowered, the waves readily washed it away, and carried it 
mto the depths of the lake. Some four vertical feet of the root- 
system was thus finely exposed. After several days spent in ex- 
amming a score or more large trees that had been thus denuded. 
1 became convinced that the most important function of the 
cypress knee is to stiffen and strengthen the root, in order that a 
great tree may anchor itself safely in a yieldimr material. 

The word "anchor" is indeed an apt one here; for the living 
root, curved to its work, and firmly grasping tlie sandy bottom, 
suggests vividly the best bower-anchor that a man-of-war may 
throw into similar loose sands, when threatened by the verj- at- 
mospheric forces that the Taxodium has been fitting itself to 
resist since tertiary timec- Professor Shaler, in a most interest- 
ing treatise on the nature and associations of T. dittichnm., shows 
tl)at the cypress which existed in the miocene age has since then 
probably gradually changed its habitat from the drier ground to 
to the swamp areas. 

Truly a most admirable and economical arrangement to stiffen 
and strengthen the connection between the shank of the anchor 
and its Suke is this knee; and usually in the living anchor the 
fluke branches or broadens as it descends, so that its effectiveness 
is greatly increased, like the sailor's anchor of many flukes, or 
the "mushroom anchor" that he may have learned to depend 
upon where the bottom is softest. 

The accompanying picture is from a photograph that I made in 
1887 of the lower portion of a tree that rises some seventy feet 
above the shore line of Lake Monroe. The original surface of the 
sand was near the level of the higher roots. The picture shows 
the manner in which this peculiar species throws out horizontal 
roots from ita conical (usually hollow} buttressed base. At 
different distances from tliis conical base these horizontal roots 
project strong branches more or less perpendicularly into the 
earth. Where such perpendicular "flukes" branch from the 
main horizontal "shank," it will be seen, there is formed a 
large knob, which is the "knee" under discussion. This knee, 
when fully developed, is generally hollow, comparatively soft. 
gnarled, and very difficult to rupture, so that it lias the quality 
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of a spring that becomes more rigid as it is extended or com- 
pressed out of its normal shape. My friend Thomas Meehan in- 
forms me (Dec. 17, 1889) that he has * 'observed a case where the 
interior hollow makes an annual layer of bark equally with the 
exterior, * * and he is of the opinion that * * it is by the decay of 
the outer layer of this inside course of bark after several years 
that the knob becomes hollow." If this habit is general, it is an 
admirable means of forming and of preserving undecayed, at the 
smallest cost to the tree, a living elastic strengthener at the fork- 
ing of the roots When in a hurricane the great tree rocks back 
and forth on its base, and with its immense leverage pulls upon 
this odd-shaped wooden anchor, instead of straightening out in 
the soft material, as an ordinary root might, thus allowing the 
tree to lean over and add its weight to the destructive force of the 
storm, it grips the sand as the bower-anchor would do, and re- 
sists every motion. The elasticity at the point of junction allows 
one after another of the perpendicular flukes attached to the same 
shank to come into effective action, so that before being drawn 
from the sand or ruptui*ed the combined flukes present an enor- 
mous resistance. 

The drawing opposite I have made for the purpose of simplifying 
the discussion. It shows an hypothetical cypress with two roots 
of the same length and diameter, — one with knees, the other 
without them. The superior strength of the stiffened root would 
seem sufiiciently evident; but, with the view of obtaining the 
judgment of a mind thoroughly trained in questions of this 
nature, I submitted the drawing to my friend, Charles Macdonald, 
late director of the American Society of Civil Engineers, whose 
eye has been accustomed to estimating the value of strains in 
structures by an active experience of twenty-five years, and who 
has just finished the largest drawbridge in America, at New Lon- 
don Mr. Macdonald ageeed with me that the root B, which is 
trussed with the knees C and C', would very largely exceed in 
capacity for holding tlie tree firmly in yielding material the root 
A, which is similar but destitute of knees. This greatly in- 
creased security against destruction by storms is, I think, a suf- 
ficient advantage to account for the existence and maintenance 
of an organ that draws so slightly upon the vitality of the 
plant. 

It is proper to record here another observation that may explain 
the existence of the elevated, narrow point which the knee some- 
times develops, and which rises higher than the curved growth 
that would be necessary to secure the maximum resistance to 
compression and extension. The home of the cypress is in broad 
level river-margins subject to periodic overflow, where hundreds 
of square miles become covered with a shallow bed of slowly 
moving water, or in basin- like depressions, sometimes of vast 
extent, where from time to time water rises above the level of the 
horizontal roots. Then these stake- like protuberances, rising in- 
to and through the current formed by the drainage or by the 
winds, catch and hold around the roots of the parent trees many . 
thousand pounds of ' 'plant-food' ' in the form of reeds and grass, 
or small twigs among which dead leaves become entangled. 
The tree that exclusively possesses this source of nutrition is at an 
advantage over all others in the neighborhood ; and the higher 
these attenuated * * drift-catchers ' ' rise in the stream, the more 
drift will they arrest, for the highest stratum of water is richest 
in float. The theory that some distinguised writers have sug- 
gested that the knee is a factor in the aeration of the sap and 
that the tree's death is prevented by such aeration taking place 
in the upper portion of the knee during periods of high water, 
would seem to need careful experimental confirmation. Where 
Nature forms an organ whose purpose is to preserve the life of 
the individual, she takes special care to adapt such organ to the 
function it is depended upon to perform. In this case the rough, 
dry bark of tlie knee offers a most imperfect means of access for the 
oxygen or other gases of the atmosphere to the interior vessels of 
the plant, and instead of presenting broad surfaces of permeable 
membrane, formed for transmitting elastic fluids, at its upper 
extremity the protuberance becomes more narrow, and presents 
less surface as it rises, so that when, during periods of high 
water, the life of the tree is most jeopardized, the life-saving or- 
gan attains its minimum capacity. In the presence of this mani- 



fest want of adaptation, it also seems important for the accept- 
ance of the aerating theory, that some one should expenmentally 
show that the aerating organ of the cypress really aerates 
to an extent sufficient to make it of material advantage to the 
plant. The chemical theory of the cypress knee seems to be but 
a revival of the elaborate h3rpothesis of Dickinson and Brown, 
published in their memoir on T. distichum in the Ajnerican 
Journal of Science and Arts, in January, 1848. These industri- 
ous observers discard the mechanical theory entirely, and con- 
sider both the spongy knees, and, strangely enough, even the 
spreading base of the tree, as organs of communication with the 
air, foi'getful that the successful and most celebrated lighthouse 
in the world — ^the Eddystone — was avowedly modelled after a 
similar spreading tree-base for the purpose of withstanding the 
storm shocks of the English Channel. By means of a curious 
drawing they show how the swollen portions of the base rise * * to 
the top of the highest water level, which must, in some instances, 
attain an elevation of at least twenty-five feet;" thus continuing 
the functions and the structure of the knees, * * up the body of the 
tree to the atmosphere. *" 

It was long ago observed that no knees are developed when the 
tree grows in upland upon a firm bottom, in which ordinary sim- 
ple roots can obtain in the ordinary way the hold necessary to 
resist overturning forces, and where there is no stratum of water 
to transport food. So conservative is Nature, that she reverts to 
an original or adopts a simpler form of root eyen in a single 
generation, if the need for the more complicated arrangement 
ceases to exist. 

Finally, I may perhaps be permitted to add an observation re- 
garding the roots of other trees that trench upon the same soils 
affected by the cypress, and often take advantage of the anchors 
it sets so boldly in treacherous bottoms. These trees project their 
oable-like, flexible roots in every direction horizontally, inter- 
lacing continually until a fabric is woven on the surface of the 
soft earth like the tangled web of a gigantic basket. Out of this 
close wicker-work, firmly attached to it, and dependent for their 
support upon its integrity, rise the tree-trunks. Thus slowly, 
and by a community of growth and action, a structure is formed 
that supplies for each tree a means of resisting the storms. 
Such commimities of trees, provided with ordinary roots, advance 
against and overcome enemies where singly they would perish in 
the conflict. The cyclone, the loose sand, the morass, — these 
are the enemies they contend with, as it were, in unbroken pha- 
lanx, shoulder to shoulder, their shields locked, their spears 
bristling against the foe ; but the graceful plumed cypress, the 
knight-errant of the sylvan host, bearing with him his trusty 
anchor, — the emblem of hope, — goes forth alone and defiant, 
afar from his fellows, scorning the methods of his vassals, and 
planting himself boldly amid a waste, of waters, where no other 
tree dare venture, stands, age after age, erect, isolated, |jut ever 
ready to do battle with the elements. Twenty centuries of driv- 
ing rain and snow and fierce hurricane beat upon his towering 
form, and yet he stands the there, stem, gray, and solitary sentinel 
of the morass, clinging to the quaking earth with the grasp of 
Hercules, to whom men were building temples when his warden- 
ship began. 

Robert H. Lamborn. 



THE GESNER RUST-PROOF PROCESS. 

In Science of Dec. 27, 1889, we printed a report by Professor 
Haupt on the hydrogen process of protecting iron against corro- 
sion. Since tliat report was made, a long and exhaustive series 
of experiments have been carried out by Dr. G. W. Gesner of this 
city, with the result of greatly improving the process, making 
it more uniform in its effects, simpler in operation, afid less ex- 
pensive in cost. The general features of the process are the same 
as described in Professor Haupt* s reports, buttlie operations have 
been so simplified that the process may now be worked on a 
commercial scale by any workingman or laborer of ordinary in- 
telligence, after a little practice and instruction. 

Dr. Gesner has now in constant operation in Brooklyn a plant 
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for the treatment of iron and steel by this process. As the plant 
ia small at [Mesent, attention is mainlj given to small articles, 
such as steel and iron shingles for roofing, builders' haidware, 
artistic ironwork, furniture springs, polished parts of steam- 
engines and other machinery, boiler-tubes, nutaand bolts, water- 
meters, steam -radiators, and similar easily handled articles; but 
the intention is to applj the process, on a larger scale, to archi- 
tectural and Btmotural iron and steel, telegraph wire, and 
pn^blj to iron and steel plates for boiler construction, ^ip- 
building, and similar usee. 

As described ))j Professor Haupt and Dr. Gesner, this prooeaa 
does not produce a magnetic oxide upon the surface of the metal, 
as is the case in other processes for making iron rust-proof, nor 
does it alter the dim^isioiia of the articles treated. It changes 
the body of Uie surface of the metal into a compound of hydrogen, 
iron, and carbon, which is designated a double carbide of hy- 
drogen and iron, as determined bj analysis. Being an int^ral 
part of the metal, it cannot scale or peel off; and it prevents in- 
definitely tlie rusting of the metal throogh exposure to the 



neoeesary to reproduce here, it being sufilcient b 
results as given in the report'. ' ' The pieces were gatiged both 
before and after treatment, and showed no change. The tests 
show practicallj no effect whatever upon the iron, with the ex- 
ception of a slight decrease in the elongation. As the area is not 
reduced, it would be impossible, without further evidence, to say 
whether or no the ductility were affected. At any rate, the duc- 
tility being so low, this small reduction, if (m>ved to exist, 
would be of comparative unimportance in affecting the value of 
the metal. Tlie steel is benefited. The annealing undergone 
during the treatment has softened it to some extent. It has lost 
about five per cent in strength, but gained five per cent in elon- 
gati<m. This metal, as originally, would not have come up to 
specifications, being insufficient in stieteh. The treatment has 
not reduced the tensile strength beloir the assigned limit, at the 
same time it has brought the elongation up to requirements. 
Pieces of both inm and steel were bent cold to an angle of forty- 
five di^jees without blowing any frocture or scaling of the treated 
mrface." 
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weather, steam, ^lamp earth, etc. It is also found that cast 
iron ia to some extent annealed in the process, and its pores 
filled, so that thin csst-iron pipe which before treatment would 
leak at five pounds jnessure per square inch, will stand a pres- 
sure of fifty pounds without leakage after undergoing the pro- 
cess. It also improves the quality of steel. 

The following is the report of Barton H. Coffey, M.E., of the 
Henry Warden Iron Works, Philadelphia, on the results of tests 
to determine the effect of the hydrogen treatment on the physical 
properties of iron and steel : 

' ' These tests were determined upon to decide if the hydrogen 
anti -corrosive treatment had any adverse effect, and if so to wbst 
extent, upon the strength and resilience of wrought iron and 
steel suitable for boiler, ship, and bridge purposes. Five test- 
pieces of iron were cut from a single plate one-half inch thick, 
and five more similarly from a three-eighth inch steel plate. 
These were machined to suitable sizes for the standard eight-inch 
test-piece, giving a section of about ,71 of a square inch for the 
iron and .SI of a square inch for the steel. Tlu«e of each of these 
seta were forwarded to Dr. Greaner for treatment, who retained 
one and returned the remainder. The tests were made with a 
200,000-pound Olsen machine, and the measurements with 
Brown & Sharpe micrometer gauges, and are believed to be 
accurate. ' ' 

The results were recorded upon test-blanks, which it is un- 



In conclusion, the report says, ' ' The hydrc^en process does not 
affect the value of iron and steel for engineering purposes. The 
treatment benefits steel by the annealing undergone in the pro- 
cess. The treated surface possesses elastic properties of the 
highest value." 



ELECTRIC LOCOMOTIVE FOR METAL MINES, 

We show in another part of this issue a view of a new 
electric rotary diamond drill, manufactured by the Sprague 
Electric Railway and Mot«r Company of New York, which has 
shown gratifying results in the tests to which it has been put, 
and which promises to fulfil a long-felt want in electric 
mining. On this page we show another special electric mining 
application; i.e., an electric locomotive. This locomotive ia 
simple, powerful, and compact, and is built with special 
reference to the rough usage and arduous duties required of such 
a machine. 

The gauge of the accompanying locomotive is eighteen 
inches, but it can be accommodated to any gauge in ordinary 
commercial wuik. In order to protect the machine from 
'damage, all the working parts are completely boxed in, as 
shown in the view. The speed of the motor is under complete 
control by a switch wbich throt^s the winding of the field into 
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diSeient electrioal corobinationB, thus varying tiie speed at the 
rootcH' without the use of any wtiat«ful resiBtance. The direc- 
tion of rotation is also goTemed by the same switch, so that 
ttae opention ot the motor is very simple, and it can be put in 
charge of an ordinary workman. 

Any system of conveying the cnrrentfrom the dynamo to the 
locomotive can be used, either neing the rails as one side of the 
circuit for the return of the current, or else employing a com- 
plete metallic circnit by the use of a double overhead trolley 
wire. In this latter case, a trolley pole, shown in the view, 
carrying at its upper end two trolley wheels for making run- 
Ding contact with the overhead wires, is attachnd on the rear 
of the locomotive car. 

This mining locomotive is now bemg manufactured by the 
Sptague Electric Railway and Motor Company from designs 
made by Hr. I. E. Storey. One of the most noticeable advances 
made in modem mining science is the adoption of electricity 
as a medium for transmitting power and producing light, and 



the same wiree which supply current to the drill, and, when 
in such use, are cocneoted in multiple arc across the main 
current wires. —^~ 

These drills are manufactured and sold by the Sprague 
Electric Railway and Motor Company of New York, under 
patents granted to Mr. I. E. Storey. We understand that the 
S[nvgue Company is now at work on, and will soon be able to 
furnish, a number of special mining applications, among which 
is an electric percussion drill. 



THE LATEST THEORIES ON THE ORIGIN OF THE 
ENOUSH » 

Whek, one is sometimes tempted to ask in sheer weariness, 
will any man be able to say the last word on that question of 
the West which bids Mi to be as eternal as ttnj question of the 
East, — the question whether we, the English people, are our- 
selves or somebody else? That formula is not a new one. 




ELECTRIC WtnNO DRILL. 



such applications as the above indicate the growing demand of 
mining companies for just such apparatus, and the ability of 
the leading electric companies to supply the need. 



ELECTRIC ROTARY DIAMOND DRILL. 

The accompanying view shows a new electric mining rotary 
drill which has shown good results in experimental work, and 
which will soon be applied to regular mining-work in several 
leaAug mines. 

A good electric mining drill has always been desired by 
miners, and this drill seems to meet all the requirements. It 
is light, compact, simple, and easy to operate. The motor is 
completely incased, so that it is impossible for dust, dirt, or 
stray stones to lodge in the working parts. The whole drill is 
mounted on an adjustable frame, so that it can be very easily 
•et in any position desired, or set at work at any part of the 

The current for operating the drill is supplied at a constant 
voltage or potential, the number of volts depending on the 
potential used for transmitting power throughout the mine. 
If lamps are needed, they can be supplied with current from 



Some of us have, in*^ season and out of season, through evil 
report and good report, been fighting out that question for not 
a few years. If it is wearisome to have to fight it out still, 
there is some little relief in having to fight it out in a wholly 
new shape and with a wholly new set of adversaries. It is an 
experience which has at least the charm of novelty when we 
have to argue the old question, who are we, whence we came, 
from a point of view which might make it possible, with the 
exercise of a little ingenuity, to avoid ever using the words 
"Celt," "Briton," or "Roman" at all. On the other hand, 
the strife in its new form has become more deadly; the assault 
has become more threatening. Hitherto we have fought for 
victory, for dominion, for what, if one adopted the high-polite 
style of a lord mayor's feast, one might call "the imperial 
instincts of the AnKlo-Sazon race." We have had to fight to 
prove our greatness against people who tolii us that we were 
not so great as we thought. Angles and Saxons, we were 
told, were only one element, perhaps a very inferior element, 
in the population of Britain. Still ntdiody denied that we had 
some place in the world, some place in this island. It might 
be a very small place compared with that of the Celt who went 

' From The GontflmpOEmrT Reriev tor Jwiu*r7- 
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flavor; (6) salt; and (7) annatto or other coloring-matter. Some 
factories employ no vegetable oils in their oleomargarine, pre- 
ferring to use a larger proportion of * ^neutral' * lard with a small 
amount of butter to obtain the desired butter consistency. In the 
higher grade of * ^creamery butterine' ' the proportions of oleo-oil 
are reduced, the vegetable oils are discarded, and butter is used 
to make up the charge for the chum. 

The method of manufacture closely resembles that used in 
ordinary butter-making, except that the chum is steam- jacketed 
and the animal tAts usM are previously melted before being 
placed in it. From a personal inspection of some of the largest 
factories, I am convinced that the greatest cleanliness is observed 
throughout all the operations; that nothing but the freshest 
animal fats are used ; that machinery is employed as much as 
possible, and large quantities worked at a time, to reduce the 
expense. The factories are as well arranged as the best cream- 
eries; and it is to the manufacturer's interest to produce a pala- 
table and wholesome product, which is, however, not intended 
to compete with '*gi It-edge" butter. 

OleoOil. 

Owing to the construction by the attorney-general of Section 2 
of the oleomargarine law, the internal revenue officers exercise 
no control over the production and sale of oleo-oil, although the 
conunissioner has recommended that Congress amend the law in 
that regard. From inquiries that were made over a year ago by 
the collectors of internal revenue, there was found to have been 
produced during the year ended June 80, 1888, 69,628,795 pounds 
of oleo-oil in nine States. There was used in the manufacture 
of oleomargarine, as stated in the manufacturers* returns, 12, - 
265,800 pounds during that period, and 80,146,595 pounds were 
exported, leaving 27,211,400 pounds used otherwise. As oleo- 
oil is sold at a much higher rate than tallow, it is presumable 
that this large quantity is used in some other food products, as 
emulsified cream and cheeses. ' 

There is a special provision in the law in regard to the use of 
any unwholesome material or product in the manufacture of 
oleomargarine, but no sample has ever been submitted to the 
conunissioner of internal revenue under it. From the testimony 
and investigations of the most prominent chemists, both here 
and in Europe, there is a consensus of opinion that oleomargarine, 
when made from fresh fats and in a cleanly manner, is a per- 
fectly wholesome article of food. 

Compound Lard. 

In the manufacture of oleo-oil there is left behind on the filter- 
presses a hard white or slightly yellow fat, the beef or oleo- 
stearine. This for many years was sold to the candle and soap 
makers, but is now used in the extensive manufacture of * *re- 
fined" or * 'compound'' lard by being melted and mixed with 
some cottonseed-oil and a little leaf -lard until the mixture has 
attained the desired consistency, i 

From the testimony given before the Congressional Lard Com- 
mittee, * *prime steam lard' ' is about as disgusting a mixture as 
can be imagined. The entrails and other viscera, head, feet, in 
fact every part of the animal which contains the faintest traces 
of fat, are dumped into the rendering-tanks, and live steam 
turned on until all the fat is thoroughly melted out. The liquid 
is then allowed to cool, the water containing a highly savored 
mass of impui'ities is run off, and the remaining fat is tierced or 
canned. If it smells too * 'loud, " it is washed with hot water, 
allowed to cool, and then repacked. 

The oleo-stearine and cottonseed-oil mixture is prepared from 
clean and wholesome materials, and does not suggest any such 
filthy practices as * 'prime steam lard. ' ' The manufacturers are 
generally abandoning the designation of ' 'refined, ' ' and are now 
calling such mixtures ' 'compound lards. ' ' 

Cottonseed-oil. 

The enormous and constantly increasing production of cotton- 
seed-oil in this country is noteworthy as showing to what an 
extent it has come to be employed as an article of food, both here 

1 My thanks are due to Mefwrs. FairbankB & Co. of Chicago for a set of sam- 
ples illAstratlng the manufckctare of compound lard. 



and abroad. The principal domestic consumption of the oil is in 
the manufacture of ' 'compound lard. " It is also used as a sub- 
stitute for, and an adulterant of, olive-oil for cooking and table 
use, and in medicinal preparations. It is employed instead of 
the more expensive animal and vegetable oils in the mining 
regions for the miners' lamps. There are a hundred and 
twenty-five mills in operation, with a capital invested, in the 
South, estimated at $25,000,000. Twelve thousand hands, 
receiving $24,000, are employed per day. The amount of seed 
crushed last season was 875,000 tons,' yielding, on an average,. 
87| gallons of crude oil per ton. 

Some Queer Prejudices. 

A large proportion of the articles suitable for food, and pro- 
duced in all countries, is wasted annually because of people's 
prejudice against them. The old saws, "What is one man' a 
meat is another man's poison, ' ' and ' 'There is no accounting for 
taste, ' ' are trite, but warranted by the facts. 

We do not object to eating a live oyster, but prefer all our 
other meats dead, and undergoing putrefaction to a slight extent^ 
in order to get rid of the ' 'toughness, " as it is generally called^ 
produced by the rigor mortie. Some people like to let the putre-^ 
faction proceed further until the meat is ' 'gamy. ' ' The Texan 
cowboy eats goat's meat in preference to that of the cattle and 
sheep he is herding.' Young puppies, rats, and bird's nests are 
considered delicacies by the Chinese. Frog's legs and snails are 
among the highest priced dishes served at Delmonico's. Elxcept 
the bones and hide, every part of an animal slaughtered for food 
is eaten by most civilized nations, — the brain; tongue; blood in 
the shape of black pudding and sausages; the liver; hearty 
lungs; stomach as tripe; the pancreas, thyroid and sublingual 
glands, which are called sweetbreads, and considered a great 
delicacy ; the feet in the way of jellies, and pickled ; the intes- 
tines as sausage covering, etc. In the markets of Paris there is a 
steady demand for horse-flesh as food. The Arabs and other 
nomadic tribes prefer mare's or camel's to cow's milk. Many 
people would as soon eat a snake as an eel, yet the latter com-^ 
mands a higher price than most fish in many parts of the worlds 
Lobsters, which are the scavengers of the sea, are eaten by people- 
who would not touch pork. The Eskimo, who eats blubber and 
other solid fats, and the native of the tropics, who "butters'^ 
his bread with a liquid vegetable oil, have the siune object ixk 
view ; viz. , to supply a concentrated form of fuel. The squirrel 
is considered a great delicacy in many parts of this country, butt 
is not eaten in Ekigland. The vain efforts of Profes&or Rile^ 
some years ago to induce the starving people of Kansas to eat th% 
food they had at their doors, — grasshoppers, sorghum, and mUlet 
seeds, and squirrels, — himself setting them the example, will b^ 
recalled by many present. 

Cooking. 

From experiments made by Jensen in the 'laboratory of th^ 
University of TUbingen, it appears that raw meat is much sooner 
digested than cooked meat. Cooking, as far as animal food. i& 
conceraed, has the effect of making it more pleasing to the taste,) 
but is unnecessary; whereas with certain vegetables, especiall^^ 
those composed principally of starch, as grain and potatoes, it i^ 
required to fit them for use. The proper preparation of food t^ 
one that has not received the attention it demands. A badly' 
cooked meal is more apt to disorganize the system than to prove; 
nutritious and beneficial. The general teaching of cookery id 
our schools, both public and private, to girls would undoubtedly 
result in much improvement in this regsuxi. 

Glucose. 

In April, 1882, the commissioner of internal revenue addressed 
a letter to the president of the National Academy of Sciences^ 
requesting ' 'the appointment of a committee of the academy^ ta 
examine as to the composition, nature, and properties of the<^ 
article commonly known as 'glucose' or 'grape-sugar. ' " In th^ 
report on this subject, made in January, 1884, the committee^ 
consisting of Professors Barker, Brewer, Gibbs, Chandler* and 

> This Information was kindly fumiahed me by Mr. A. D. Fulton, ecdJOiLQir dt 
the Oil, Paint, and Drug Reporter, in a letter dated Deo. 88, 1889.. 
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Remsen, from the results they had obtained, summed up briefly 
as follows: — 

**lst. Starch-sugar as found in commerce is a mixture, in 
varying proportions, of two sugars, called dextrose and maltose, 
and of dextrine, or starch-gum. Dextrose was discovered in 
grapes by Lowit2 in 1792, and was first prepared from starch by 
Kirchhoff in 1811. In 1819, Braconnot prepared it from woody 
fibre. Maltose was first recognized as a distinct sugar by Du- 
brunfaut, in 1847, in the product of the action of malt on starch. 
No dextrose is thus produced, according to O* Sullivan. 

'*2d, The process of making starch-sugar consists, first, in 
separating the starch from the com by soaking, grinding, strain- 
ing, and settling; and, second, in converting the starch into 
sugar by the action of dilute sulphuric acid, this acid bein^ sub- 
sequently removed by the action of chalk. To make the solid, 
'grape-sugar, ' the conversion is carried further than to make the 
liquid, 'glucose.' After clarifying, the liquid is concentrated 
in vacuum-pans, and is decolorized with bone-black. 
• **3d. The starch-sugar industry in the United States gives 
employment to twenty -nine factories, having an estimated capital 
of five millions of dollars, consuming about forty thousand 
bushels of com per day, and producing grape-sugar and glucose 
of the annual value of nearly ten millions of dollars. In Gier- 
many, in 1881-82, there were thirty-nine factories of this sort, 
consuming over seventy thousand tons of starch, and producing 
about forty thousand tons of starch-sugar. ' ' 

Since this* report of the National Academy was printed, the 
number of starch-sugar factories in the United States has 
decreased to twelve, with a capital invested estimated at from 
twelve to fifteen million dollars, consuming about fifty thousand 
bushels of com per day, and having an annual production of 450, - 
000,000 pounds, valued at $10, 500,-000. > 

'*4th, Starch-sugar is chiefly used in making table-sirup, in 
brewing beer as a substitute for malt, and in adulterating cane- 
sugar. It is also used to replace cane-sugar in confectionery, in 
canning fruits, in making fruit- jellies, and in cooking. Artifi- 
cial honey is made with it ; and so, also, is vinegar. 

' *5th, Starch-sugar represents one distinct class of sugars, as 
cane-sugar does the other ; the former being obtained naturally 
from the grape, as the latter is from the cane and the beet. 
Starch-sugar, which is a term chemically synonymous with dex- 
trose and glucose, when pure, has about two-thirds the sweeten- 
ing power of cane-sugar. By the action of the dilute acids, both 
cane-sugar and starch yield dextrose. In the case of starch, 
however, dextrose constitutes the sole final product. 

' *6th, The commercial samples of starch- sugar obtained by the 
committee showed a fairly uniform composition on analysis. The 
liquid form, or 'glucose,' contains from 34.3 to 42.8 per cent of 
dextrose, from to 19.3 per cent of maltose, from 29.8 to 45.3 
per cent of dextrine, and from 14.2 to 22.6 per cent of water. 
The solid form, 'grape-sugar,* gave from 72 to 73.4 per cent of 
dextrose, from to 3.6 per cent of maltose, from 4.2 to 9.1 per 
cent of dextrine, and from 14 to 17.6 per cent of water. Three 
specimens of especially prepared 'grape-sugar' contained 87.1, 
93.2, and 99.4 per cent of dextrose respectively. The last of 
these was crystalline anhydrous dextrose. 

"7th, Of mineral or inorganic constituents, the samples of 
starch-sugar examined contained only minute quantities. The 
total ash formed in the 'glucose' was only from 0.325 to 1.060 
I)er cent, and in the 'grape-sugars] only from 335 to 0.750 per 
cent. No impurities, either organic or inorganic in character, 
other than those mentioned, were detected in any of the samples 
examined. 

"8th, The elaborate experiments upon the fermentation of 
starch-sugar would seem to be final on the question of the health- 
fulness, not only of glucose itself, but also of the substances pro- 
duced by the action of a ferment upon it. Large quantities of a 
concentrated extract from the fermentation, representing from 
one-third to one-half a pound of starch-sugar, were taken inter- 
nally by the experimenter, and this rex)eatedly, without the slight- 

1 ThiB information was kindly furnished me bj the American Gluoose Com- 
pany of Buffalo, N.7., in a recent letter, December, 1889, who also sent 
samples of liquid and solid glucose. 



est observable effect. This result, rigidly applied, holds of course 
only for those sugars which,* like this, are made from the starch 
of Indian-corn or maize. ' ' 

From the foregoing facts the committee reached the following 
conclusions : ' 'First, that the manufacture of sugar from starch 
is a long-established industry, scientifically valuable and com- 
mercially important ; second, that the processes which it employs 
at the present time are unobjectionable in their character, and 
leave the product uncontaminated ; third, that the starch-sugar 
thus made and sent into conmierce is of exceptional purity and 
uniformity of composition, and contains no injurious substances ; 
and, fourth, that though having at best only about two- thirds 
the sweetening power of cane-sugar, yet starch-sugar is in no 
way inferior to cane-sugar in healthfulness, there being no evi- 
dence before the committee that maize-starch sugar, either in its 
normal condition or fermented, has any deleterious effect upon 
the system, even when taken in large quantities. ' ' ^ 

Some Other Adulterant i. 

The use of flours and starches of various kinds — wheat, com, 
rye, peas, beans, etc. — as food adulterants cannot be considered 
injurious to health. However much the public may be cheated 
in the purchase of such adulterated articles of food, as ground 
spices, coffee, etc. , they are not poisoned by their consumption 
It is a question how much a purchaser is himself to blame, in his 
endeavor to secure a "bargain," when he demands so great a 
quantity of any given material at less than it can be purchased 
at wholesale in the market, that he compels the unscrupulous 
manufacturer to make a compound which has never more and 
generally less than the proportion of the genuine material repre- 
sented by the price asked. 

Many articles of food spoil in transportation ; and, under the 
plea of preventing further fermentation, resort is had to antisep- 
tics, such as salicylic acid, sulphite of soda, borax, etc. These 
deserve mention as being additions to foods of a class of sub- 
stances used to cloak carelessness in manufacture and otherwise, 
and producing in many cases deleterious effects on the human 
economy. In France and Germany the use of such antiseptics 
as salicylic acid in food products is prohibited, although 'in the 
latter country such addition is tolerated when the food product 
is exported to countries where such use is not prohibited. 

Legislation on Food Adulteration. 

The adulteration of food, generally being aimed at the pocket 
and not at the hesAttPot the consumer, ought to be easily reme- 
died, one would suppose, by legislation. On, however, turning 
to our different State laws on the subject, I am sorry to say that 
most of them are drawn up in a follow-rthe- leader style, under 
the popular but erroneous impression that any substance used as 
an adulterant of or a substitute for a food product is necessarily 
injurious to health, with the consequence that these laws are, 
with very few exceptions, merely dead letters.* New York and 
Massachusetts have laws nearly identical in wording, whose en- 
forement is intrusted to their respective boards of health. In the 
former State the law has proved a failure, because in an action 
brought to obtain ' 'an injunction against tlie sale of certain Ping 
Suey teas it was held by the court, in refusing to grant the same, 
that, although the teas in question had been clearly shown to be 
adulterated with gypsum, Prussian blue, sand, etc. , it was like- 
wise necessary to prove that the effect of these admixtures was 
such as to constitute a serious danger to public health "' In 
Massachusetts, however, the law has been enforced with vigor by 
the State Board of Health, and the yearly reports show a diminu- 
tion in the percentage of adulteration of the samples submitted 
to analysis. 

In this country the British Sale of Food and Drugs Act, 1875, 
with all its imperfections, has served as a model for our legisla- 
tion ; and until we have a general law on the subject, drawn up 

* Report on Glucose, prepared by the National Aoademy of Sciences, in re- 
sponse to a request made by the commissioner of internal revenue, Washing- 
ton, 1884. 

* For Ust of State laws on food adulteration see Report of the Gommia* 
sioner of Internal Revenue, 1888, p. oolx. 

9 Battershall, Food Adulteration and its Detection, p. 8 (New Tork, 1887). 
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The warm weather of this winter has given rise to many 
theories as to its cause, in some of which the Gulf Stream has 
figured as an important factor. The Gulf Stream does change its 
position to a slight amount, but not in the arbitrary manner or 
.10 the great extent stated by some of the newspaper writers of 
late. The usually accepted position of the stream along our 
coast is that fixed by Professor Bache, based upon temperature 
observations made by various ofiicers in the navy, — Davis, Lee, 
Sands, Bache, Craven, Maffitt, and others. The Gulf Stream 
probably has a vibratory motion, as evidenced by anchorages of the 
43oast survey steamer * ^Blake^ ' off Cape Hatteras, and off Rebecca 
iShoal, Florida. Anchored there on the northern edge of the 
tiftreant, riding to the wind with a gentle current, the latter 
would suddenly become strong, and swing tl^e vessel until she 
was stem to the wind, to remain but a short time; and then, the 
current becoming weaker, the wind would gain the ascendency. 
This was rex)eated a number of times Lieut. Pillsbury, U.S.N., 
who for hve years was in command of the '*Blake," believes 
.that the daily volume of the stream varies but little, except as 
<due to declination of the moon ; that its track through the ocean 
IS absolutely fixed by law ; that its vibration is periodic, although 
AhB Limit of the periodic change may vary to a trifling amount. 
Along the northern coast, however, it is not always on the sur- 
lace, but is, from an unknown cause, overrun by other currents. 
The generally accepted belief, that a wind blowing aci-oss the 
•current changes the position of its axis, is, Lieut. Pillsbury is 
convinced, erroneous. Every temporary wind, however, does 
transpoi-t water (chiefly by means of waves) , and with it goes its 
heat or cold The fact of finding gulf- weed w^ithin a few miles 
of Nantucket lightship does not so much prove that the current is 
nearer our shoi'es as it does that winds have prevailed in the 
^direction from which it comes. 



THE METHOD OF MULTIPLE WORKING HYPOTHESES. » 

As methods of study constitute the leading theme of our 
session, I have chosen as a subject in measurable consonance 
the method of multiple working hypotheses in its application 
to investigation, instruction, and citizenship. 

There are two fundamental classes of study. The one con- 
sists in attempting to follow by close imitation the processes 
of previous thinkers, or to acquire by memorizing the results of 
their investigations. It is merely secondary, imitative, or 
acquisitive study. The other class is primary or creative 
study. In it the effort is to think independently, or at least 
individually, in the endeavor to discover new truth, or to' make 
new combinations of truth, or at least to develop an individual- 
ized aggregation of truth. The endeavor is to think for one's 
self, whether the thinking lies wholly in the flelds of previous 
thought or not. It is not necessary to this habit of study that 
the subject -material should be new ; but the process of thought 
and its results must be individual and independent, not the 
mere following of previous lines of thought ending in predeter- 
mined results. The demonstration of a problem in Euclid 
precisely as laid down is an illustration of the former; the 
demonstration of the same proposition by a method of one's 
own or in a manner distinctively individual is an illustration 
of the latter; both lying entirely within the realm of the 
known and the old. 

Cieative study, however, finds its largest application in those 
subjects in which, while much is known, more remains to be 
known. Such are the fields which we, as naturalists, cultivate; 
and we are gathered for the purpose of developing improved 
methods lying largely in the creative phase of study, though 
not wholly so. 

Intellectual methods have taken three phases in the history of 
progress thus far. What may be the evolutions of the future 
it may not be prudent to forecast. Naturally the methods we 
now urge seem the h ghest attainable. These three methods 
may be designated, first, the method of the ruling theory ; second, 
the method of the working hypothesis; and, third, the method 
of multiple working hypotheses. 

In the earlier days of intellectual development the^here of 
knowledge was limited, and was more nearly within the com- 
pass of a single individual ; and those who assumed to be wise 
men, or aspired to be thought so, felt the need of knowing, or 
at least seeming to know, all . that was known as a justification 
of their claims. So, also, there grew up an expectancy on 
the part of the multitude that the wise and the learned would 
explain whatever new thing presented itself. Thus pride and 
ambition on the one hand, and expectancy on the other, 
developed the putative wise man whose knowledge boxed the 
compass, and whose acumen found an explanation for every 
new puzzle which presented itself. This disposition has propa- 
gated itself, and has come down to our time as an intellectual 
predilection, though the compassing of the entire horizon of 
knowledge has long since been an abandoned affectation. As in 
the earlier days, so still, it is the habit of some to hastily con- 
jure up an explanation for every new phenomenon that presents 
itself. Interpretation rushes to the foi^efront as the chief 
obligation pressing upon the putative wise man. Laudable as 
the effort at explanation is in itself, it is- to be condemned 
when it runs before a serious inquiry into the phenomenon 
itself. A dominant disposition to find out what is, should 
precede and crowd aside the question, commendable at a later 
stage, **How came this so?'' First full facts, thon interpre- 
tations. 

The habit of precipitate explanation leads rapidly on to the 
development of tentative theories. The explanation offered for 
a given phenomenon is naturally, under the impulse of self- 
consistency, offered for like phenomena as they present them- 
selves, and there is soon developed a general theory explanatory 
of a large class of phenomena similar to the original one. This 
general theory may not be supported by any further considera- 
tions than those which were involved in the first hasty inspec- 

1 Paper read before the Society of Western Naturalists, bj President T. C* 
ChamberUn, Oct. 25, li^. 
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idon. For a time]^it is likely to be held in a tentativ e way 
with a measure of candor. With this tentative spiri t and 
measurable candor, the mind satisfies'^^its moral 'sense, and 
deceives itself with the thought that it is proceeding cautiously 
mnd impartially toward the goal of ultimate truth.* It fails to 
recognize that no amount of provisional holding of a theory, 
so long as the view is limited and the investigation partial, 
justifies an ultimate conviction. It is not the slowness with 
which ^conclusions are arrived at that should give satisfaction 
to the moral sense, but the thoroughness, the completeness, the 
all-sidedness, the impartiality, of the investigation. | 

It is in this tentative stage that the affections enter with 
their blinding influence. >Love |was loagjsince representedj as 
blind, and what is true in the personal realm is measurably 
true in *the intellectual realm. Important as the intellectual 
affections are as stimuli and as rewards, they are nevertheless 
dangerous factors, which menace the integrity of the intellec- 
tual processes. The moment one has offered an original expla- 
nation for a phenomenon which seems satisfabtory, that 
moment affection for his intellectual child springs into exist- 
ence ; and as the explanation grows into a definite theory, his 
parental affections cluster about his intellectual offspring, and 
Itjgrows more and more dear to him, so that, while he holds it 
•seemingly tentative, it is still lovingly tentative, and not 
impartially tentative. So soon as this parental affection takes 
possession of the mind, there is a rapid passage to the adoption 
of the theory. There is an unconscious selection and magnify- 
ing of phenomena that fall into harmony with the theory and 
support it, and an unconscious neglect of those that fail of 
coincidence. The mind lingers with pleasure upon the facts 
that*fall happily ^into the embrace of the theory, and feels a 
natural J coldness toward those that seem refractory. Instinc- 
tively there is a special searching-out of phenomena that sup- 
port it,^for the mind is led by its desires. There springs up, 
also, an Unconscious pressing of the theory to make- it fit the 
facts, and a pressing of the facts to make them fit the theory. 
When these biasing tendencies set in, the mind rapidly degen- 
erates into the partiality of paternalism. The search for facts, 
the observation of phenomena and their interpretation, are all 
clominated by affection for the favored ^theory until it appears 
to its author or its advocate to have been overwhelmingly estab- 
lished. The theory then rapidly rises to the ruling position, 
and investgaton. ob3ervation, and interpretation are controlled 
and directed by it. From an unduly favored child, it readily 
becomes master, and leads its author whithersoever it will. The 
subsequent history of that mind in respect to that theme is but 
the progressive dominance of a ruling idea. 

Briefly summed up, the evolution is this : a premature expla- 
nation passes into a tentative theoiy, then into an adopted 
theory, and then into a ruling theory. 

When the. last stage has been reached, unless the theory 
iiappens, perchance, to be the true one, all hope of the best 
xesults is gone. To be sure, truth may be brdught forth by an 
investigator dominated by a false ruling idea._ His very errors 
may indeed stimulate investigation on the part of others. But 
the condition is an unfortunate one. Dust and chaff are 
mingled with the grain in what should be a winnowing process. 

As previously implied, the method of the ruling theory 
<X)cupied a chief place during the infancy of investigation. It 
is an expression of the natural infantile tendencies of the mind, 
though in this case applied to its higher activities, for in the earlier 
stages of development the feelings are relatively greater than 
in later stages. 

Unfortunately it did not wholly pass away with the infancy 
•of investigation, but has lingered along in individual instances 
to the present day, and finds illustration in universally learned 
• men and pseudo-scientists of our time. 

The defects of the method are obvious, and its errors great. 
If I were to name the central psychological fault, I should say 
that it was the admission of intellectual affection to the place 
that should be dominated by impartial intellectual rectitude. 

So long as intellectual interest dealt chiefiy with the intan- 
gible, so long it was possible for this habit of thought to 



survive, and to maintain its dominance, because the phenomena 
themselves, being largely subjective, were plastic in the hands 
of the ruling idea; but so soon as investigation turned itself 
earnestly to an inquiry into natural phenomena, whose mani- 
festations are tangible, whose properties are rigid, whose laws 
are rigorous, the defects of the method became manifest, and 
an effort at reformation ensued. The first great endeavor 
was repressive. The advocates of reform insisted that 
theorizing should be restrained, and efforts directed to 
the simple determination of facts. The effort was to 
make scientific study factitious instead of causal. Be- 
cause theorizing in narrow lines « had led to manifest evils, 
theorizing was to be condemned. The reformation urged was 
not the proper control and utilization of theoretical effort, but 
its suppression. We do not need to go backward more than 
twenty years to find ourselves in the midst of this attempted 
reformation. Its weakness lay in its narrowness and its 
restrictiveness. There is no nobler aspiration of the human 
intellect than desire to compass the cause of things. The 
disposition to find explanations and to develop theories is 
laudable in itself. It is only its ill use that is reprehensible. 
The vitality of study quickly disappears when the object sought 
is a mere collocation of dead unmeaning facts. 

The inefficiency of this simply repressive reformation becom- 
ing apparent, improvement was sought in the method of the 
working hypothesis. This is affirmed to be f Tie scientific 
method of the day, but to this I take exception. The working 
hypothesis differs from the ruling theory in that it is used as a 
means of determining facts, and has for its chief function the 
suggestion of lipes of inquiry; the inquiry being made, not for 
the sake of the hypothesis, but for the sake cf facts. Under 
the method of the ruling theory, the stimulus was directed to 
the finding of facts for the support of the theory. Under the 
working hypothesis, the facts are sought for the purpose of 
ultimate induction and demonstration, the hypothesis being but 
a means for the more ready development of facts and of their 
relations, and the arrangement and preservation of material for 
the final induction. 

It ij^ill be observed that the distinction is not a sharp one, and 
that a working hypothesis may with the utmost ease degenerate 
into a ruling theory. Affection may as easily cling about an 
hypothesis as about a theory, and the demonstration of the one 
may become a ruling passion as much as of the other. 

Conscientiously followed, the method of the working hypoth- 
esis is a marked improvement upon the method of the ruling 
theory; but it has its defects, — defects which are perhaps best 
expressed by the ease with which the hypothesis becomes a 
controlling idea. ^ To guard against this, the method of mul- 
tiple working hypotheses is urged. It differs from the former 
method in the multiple charactef of its genetic conceptions and 
of .its tentative interpretations. It is directed against the 
radical defect of the two other methods; namely, the partiality 
of intellectual parentage. The effort is to bring up into view 
every rational explanation of new phenomena, and to devleop 
every tenable hypothesis respecting their cause and history. 
The investigator thus becomes the parent of a family of hypoth- 
eses; and, by his parental relation to all, he is forbidden to 
fasten his affections unduly upon any one. In the nature of 
the case, the danger that springs from affection is counteracted, 
and therein is a radical difference between this method and the 
two preceding. The investigator at the outset puts himself in 
cordial symi)a^hy and in parental relations (of adoption, if not 
of authorship) with every hypothesis that is at all applicable to 
the case under investigation. Having thus neutralized the 
partialities of his emotional nature, he proceeds with a certain 
natural and enforced erectness of mental attitude to the in- 
vestigation, knowing well that some of his intellectual children 
will die before maturity, yet feeling that several of them may 
survive the results of final ivestigation, since it is often the 
outcome of inquiry that several causes are found to be involved 
instead of a single one. In following a single hypothesis, the 
mind is presumably led to a single explanatory conception. 
But an adequate explanation often involves the co-ordination of 
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several afcencies, which enter into the combined result in vary- 
ing proportions. The true explanation is therefore necessarily 
complex. Such complex explanations of phenomena are specially 
encouraged by the method of multiple hypotheses, and consti- 
tute one of its chief merits. We are so prone to attribute a 
phenomenon to a single cause, that, when we find an agency 
present, we are liable to rest satisfied therewith, and fail to 
recognize that it is but one factor, and perchance a minor factor, 
in the accomplishment of the total result. Take for illustra- 
tion the mooted question of the origin of the Great Lake basins. 
We have this, that, and the other hypothesis urged by different 
students as the cause of these great excavations; and all of these 
are urged with force and with fact, urged justly to a certain 
degree. It is practically demonstrable that these basins were 
river-valleys antecedent to the glacial incursion, and that they 
owe their origin in part to the pre-existence of those valleys and 
to the blocking- up of their outlets. And bo this view of their 
origin is urged with a certain truthfulness. So, again, it is 
demonstrable that they were occupied by great lobes of ice, 
which excavated them to a marked degree, and therefore the 
theory of glacial excavation finds support in fact. I think it is 
furthermore demonstrable that the earth's crust beneath these 
basins was flexed downward, and that they owe a part of their 
origin to crust deformation. But to my judgment neither the 
one nor the other, nor the third, constitutes an adequate 
explanation of the phenomena. All these must be taken 
together, and possibly they must be supplemented by other 
agencies. The problem, therefore, is the determination not 
only of the participation, but of the measure and the extent, of 
each of these agencies in the production of the complex result. 
This is not likely to be accomplished by one whose working 
hypothesis is pre-glacial erosion, or glacial erosion, or crust 
deformation, but by one whose staff of working hypotheses 
embraces all of these and any other agency which can be 
rationally conceived to have taken part in the phenomena. 

A special merit of the method is, that by its very nature it 
promotes thoroughness. The value of a working hypothesis lies 
largely* in its suggestiveness of lines of inquiry that might 
otherwise be overlooked. Facts that are trivial in themselves 
are brought into'Tsignificance by their bearings upon the hy- 
pothesis, and by their causal indications. As an illustration, it 
is only necessary to cite the phenomenal influence which the 
Darwinian hypothesis has exerted upon the investigations of 
the past two decades. But a single working hypothesis may 
lead investigation along a given line to the neglect of others 
equally important; and thus, while inquiry is promoted in 
certain quarters, the investigation lacks in completeness. But 
if all rational hypotheses relating to a subject are worked 
oo-equally, thoroughness is the presumptive result, in the very 
nature of the case. 

In the use of the multiple method, the re-action of one hy- 
pothesis upon another tends to amplify the recognized scope of 
each, and their mutual conflicts whet the discriminative edge 
of each. The analytic process, the development and demonstra- 
tion of criteria, and the sharpeninfz: of discrimination, receive 
powerful impulse from the co-ordinate working of several 
hypotheses. 

Fertility in processes is also the natural outcome of the 
method. Each hypothesis suggests its own criteria, its own 
means of proof, its own methods of developing the tiuth; and 
if a group of hypotheses encompass the subject on all sides, the 
total outcome of means and of methods is full and rich. 

The use of the method leads to certain peculiar habits of 
mind which deserve passing notice, since as a factor of educa- 
tion its disciplinary value is one of importance. When faith- 
fully pursued for a period of years, it develops a habit of 
thought analogous to the method itself, which may be desig- 
nated a habit of parallel or complex thought. Instead of a 
simple succession of thoughts in linear order, the procedure 
is complex, and the mind appears to become possessed of 
the power of simultaneous vision from different standpoints. 
Phenomena appear to become capable of being viewed analyti- 
cally and synthetically at once. It is not altogether unlike the 



study of a landscape, from which there comes into the mind 
myriads of lines of intelligence, which are received and 
co-ordinated simultaneously, producing a complex impression 
which is recorded and studied directly in its complexity. My 
description of this process is confessedly inadequate, and the 
affirmation of it as a fact would doubtless challenge dispute at 
the hands of psychologists of the old school; but I address 
myself to naturalists who I think can respond to its verity from 
their own experience. 

The method has, however, its disadvantages. No good thing 
is without its drawbacks; and this very habit of mind, while 
an invaluable acquisition for purposes of investigation, intro- 
duces difficulties in expression. It is obvious, upon considera- 
tion, that this method of thought is impossible of verbal 
expression. We cannot put into words more than a single line 
of thought at the same time ; and even in that the order of 
expression must be conformed to the idiosyncrasies of the 
language, and the rate must be relatively slow. When the 
habit of complex thought is not highly developed, there is 
usually a leading line to which others are subordinate, and the 
difficulty of expression does not rise to serious proportions; but 
when the method of simultaneous vision along different lines is 
developed so that the thoughts lunning in different channels are 
nearly equivalent, there is an obvious embarrassment in selec- 
tion and a disinclination to make the attempt. Furthermore, 
the impossibility of expressing the mental operation in words 
leads to their disuse in the silent processes of thought, and 
hence words and thoughts lose that close association which 
they are accustomed to maintain with those whose silent as 
well as spoken thoughts run in linear verbal courses. There i 
therefore a certain predisposition on the part of the practitioner 
of this method to taciturnity. 

We encounter an analogous difficulty in the use of the 
method with young students. It is far easier, and I think in 
general more interesting, for them to argue a theory or accept 
a simple interpretation than to recognize and evaluate the 
several factors which the true elucidation may" require. To 
illustrate : it is more to their taste to be taught that the Oreat 
Lake basins were scooped out by glaciers than to be urged to 
conceive of three or more great agencies working successively 
or simultaneously, and to estimate how much was accomplished 
by each of these agencies. The complex and the quantitative 
do not fascinate the young student as they do the veteran 
investigator. 

It has not been our custom to think of the method of work- 
ing hypotheses as applicable to instruction or to the practical 
affairs of life. We have usually regarded it as but a method 
of science. But I believe its application to practical affairs has 
a value co-ordinate with the importance of the affairs them- 
selves. I refer especially to those inquiries and inspections 
that precede the coming-out of an enterprise rather than to its 
actual execution. The methods that are superior in scientiflo 
investigation. should likewise be superior in those investigations 
that are the necessary antecedents to an intelligent conduct of 
affairs. But I can dwell only briefly on this phase of the 
subject. 

In education, as in investigation, it has been much the prac- 
tice to 'work a theory. The search for instructional methods 
has often proceeded on the presumption that there is a deflnite 
patent process through which all students might be put and 
come out with results of maximum excellence; and hence 
pedagogical inquiry in the past has very largely concerned 
itself with the inquiry, **What is the best method?'* rather 
than with the inqiry, *'What are the special values of different 
methods, and what are their several advantageous applica- 
bilities in the varied work of instruction?'* The past doctrine 
has been largely the doctrine of pedagogical uniformitarianism. 
But the faculties and functions of the mind are almost, if not 
quita, as varied as the properties and functions of matter; and it 
is perhaps not less absurd to assume that any specific method 
of instructional procedure is more effective than all others, 
under any and all circumstances, than to asume that one prin- 
ciple of interpretation is equally applicable to all the phenomena 
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of Datore. As there is an endless variety of mental processes 
and combinations and an indefinite number of orders of pro- 
cedure, tbe advantage 'of different methods under different 
conditions is almost axiomatic. This being granted, there is 
presented to tbe teacher the problem of selection and of adaptation 
to meet the needs of any specific issue that may present itself. 
It is important, therefore, that the teacher shall have in mind 
a full array of possible conditions and states of mind which 
may be presented, in order that, when any one of these shall 
become an actual case, h^ may recognize it, and be ready for 
the emergency. 

Just as the investigator armed with many working hypotheses 
is more likely to see the true nature and significance of 
phenomena when they present themselves, so the instructor 
equipped with a full panoply of hypotheses ready for application 
more readily recognizes the actuality of the situation, more 
accurately measures its significance, and more appropriately 
applies the methods which the case calls for. 

The application of the method of multiple hypotheses to the 
varied affairs of life is almost as protean as the phases of that 
life itself, but certain general aspects may be taken as typical of 
the whole. What I have just said respecting the application of 
the method to instruction may apply, with a simple change of 
terms, to almost any other endeavor which we are called upon 
to undertake. We enter upon an enterprise in most cases 
without full knowledge of all the factors that will enter into 
it, or all of the possible phases which it may develop. It is 
therefore of the utmost importance to be prepared to rightly 
comprehend the nature, bearings, and influence of such unfore- 
seen elements when they shall definitely present themselves as 
actualities. If our vision is narrowed by a preconceived theory 
as to what will happen, we are almost certain to misinterpret 
the facts and to misjudge the issue. If, on the other hand, 
we have in mind hypothetical forecasts of tbe various contin- 
gencies that may arise, we shall be the more likely to recognize 
the true facts when they do present themselves. Instead of 
being biased by the anticipation of a given phase, the mind is 
rendered open and alert by the anticipation of any one of many 
phases, and is free not only, but is predisposed, to recognize 
correctly the one which does appear. The method has a further 
good effect. The mind, having anticipated the possible phases 
which may arise, has prepared itself for action under any one 
that may come up, and it is therefore ready-armed, and is pre- 
disposed to act in the line appropriate to the event. It has not 
set itself rigidly in a fixed purpose, which it is predisposed to 
follow without regard to contingencies. It has not nailed 
down the helm and predetermined to run a specific course, 
whether rocks^ lie in the path or not; but, with the helm in 
hand, it is ready to veer the ship according as danger or advan- 
tage discovers itself. 

It is true, there are often advantages in pursuing a fixed 
predetermined course without regard to obstacles or adverse 
conditions. Simple dogged resolution is sometimes the salva- 
tion of an enterprise ; * ut, while glorious successes have been thus 
snatched from the vcxy brink of disaster, overwhelming calamity 
has in other cases followed uiwn this course, when a reasonable 
regard for the unanticipated elements would have led to suc- 
cess. So there is to be set over against the great achievements 
that follow on dogged adherence great disasters which are 
equally its result. 

The tendency of the mind, accustomed to work through mul- 
tiple hypotheses, is to sway to one line of jwlicy or another, 
according as the balance of evidence shall incline. This is tbe 
soul and essence of the method. It is in general the true 
method. Nevertheless there is a danger that this yielding to 
evidence may degenerate into unwarranted vacillation. It is 
not always possible for the mind to balance evidence with 
exact equipoise, and to determine, in tbe midst of the execu- 
tion of an enterprise, what is tbe measure of probability on the 
one side or the other; and as difficulties present themselves, 
there is a danger of being biased by them and of swerving from 
the course that was really the true one. Certain limitations 
are therefore to be placed upon the application of the method, for 



it must be remembered that a poorer line of policy consistently 
adhered to may bring better results than a vacillation between* 
better policies. 

There is another and closely allied danger in the application, 
of the method. In its highest development it presumes a mind 
supremely sensitive to every grain of evidence. Like a pair of 
delicately poised scales, every added particle on the one side 
or the other produces its effect in oscillation. But such a paii^ 
of scales may be altogether too sensitive to be of practical 
value in the rough affairs of life. The balances of the exact 
chemist are too delicate for the weighing-out of coarse commod- 
ities. Despatch may be more important than accuracy. So it 
is possible for the mind to be too much concerned with the nice 
balancings of evidence, and to oscillate too much and too long 
in the endeavor to reach exact results. It may be better, in 
the gross affairs of life, to be less precise and more prompt. 
Quick decisions, though they may contain a grain of error, are 
oftentimps better than precise decisions at the expense of time. 

The method has a special beneficent application to our social 
and civic relations. Into these relations there enter, as great 
factors, our judgment of others, our discernment of the nature of 
their acts, and our interpretation of their motives and purposes. 
The method of multiple hypotheses, in its application here, 
stands in decided contrast to the method of the ruling theory 
or of the simple working hypothesis. The primitive habit is to 
interpret the acts of others on the basis of a theory. Child- 
hood's imconscious theory is that the good are good, and the 
bad are bad. From the good the child expects nothing but 
good; from the bad, nothing but bad. To expect a good act 
from the bad, or a bad act from the good, is radically at vari- 
ance with childhood's mental methods. Unfortunately in our 
social and civic affairs too many of our fellow -citizens have 
never outgrown the ruling theory of their childhood. 

Many have advanced a step farther, and employ a method 
analogous to that of the working hypothesis. A certain 
presumption is made to attach to the acts of their fellow- 
beings, and that which they see is seen in the light of that 
presumption, and that which they construe is construed in the 
light of that presumption. They do not go to the lengths of 
childhood's method by assuming positively that the good are 
wholly good, and the bad wholly bad ; but there is a strong 
presumption in their minds that he concerning whom they 
have an ill opinion will act from corresponding motives. It 
requires positive evidence to overthrow the infiuence of the 
working hypothesis. 

The method of multiple hypotheses assumes broadly that the 
acts of a fellow -being may be diverse in their nature, their 
motives, their purposes, and hence in their whole moral char- - . 
acter ; that they may be good though the dominant character be 
bad ; that they may be bad though the dominant character be 
good ; that they may be partly good and partly bad, as is the fact 
in the greater number of the complex activities of a human being. 
Under the method of multiple hypotheses, it is the first effort 
of the mind to see truly what the act is, unbeclouded by the 
presumption that this or that has been done because it accords 
with our ruling theory or our working hypothesis. Assuming 
that acts of similar general aspect may readily take any one 
of several different phases, the mind is freer to see accurately 
what has actually been done. So, again, in our interpretations 
of motives and purposes, the method assumes that these may 
have been any one of many, and the first duty is to ascertain^ 
which of possible motives and purposes actually prompted this 
individual action. Going with this effort there is a predisposi- 
tion to balance all evidence fairly, and to accept that interpre- 
tation to which the weight of evidence inclines, not that which 
simply fits our working hypothesis or our dominant theory. * 
The outcome, therefore, is better and truer observation and 
juster and more righteous interpretation. 

There is a third result of great importance. The imperfections 
of our knowledge are more likely to be detected, for there will 
be less confidence in its completeness in proportion as there ia • 
a broad comprehension of the possibilities of varied action,, 
under similar circumstances and with similar appearances^ 
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So, also, the imperfections of evidence as to the motives and 
purposes inspiring the action will become more discernible in 
proportion to the fulness of our conception of wHat the evidence 
should be to distinguish between action from the one or the 
«other of possible motives. The necessary result will be a less 
disposition to reach conclusions upon imperfect grounds. So, 
also, there will be a less inclination to misapply evidence; for, 
several constructions being definitely in mind, the indices of the 
one motive are less liable to be mistaken for the indices of an- 
other. 

The total outcome is greater care in ascertaining the facts, 
•and greater discrimination and caution in drawing conclusions. 
I am confident, therefore, that the general application of this 
method to the affairs of social and civic life would go far to 
remove those misunderstandings, misjudgments, and misrepre- 
sentations which constitute so pervasive an evil in our social 
and our political atmospheres, the source of immeasurable 
suffering to the best and most sensitive souls. The misobser- 
vations, the misstatements, the misinterpretations, of life may 
cause less gross suffering than some other evils; but they, 
being more universal and more subtle, pain. The remedy lies, 
indeed, partly in charity, but more largely in correct intellectual 
habits, in a predominant, ever-present disposition to see things 
as they are. and to judge them in the full light of an unbiased 
weighing of evidence applied to all possible constructions, accom- 
panied by a withholding of judgment when the evidence is 
insufficient to justify conclusions. 

I believe that one of the greatest moral reforms that lies 
immediately before us consists in the general introduction into 
social and civic life of that habit of mental procedure which 
is known in investigation as the method of multiple working 
hypotheses. 



AMONG THE PUBLISHERS. 

Speakino of Professor Carl Lumholtz's '* Among Cannibals," 
the AtfieruBum says that * *the volume is not only agreeable read- 
ing throughout, but is full of curious information. * ^ 

— In the Jetiness Miller Magazine for February is a physical 
culture article by Miss Jeimess. * *The History of St. Valentine's 
Day, ' ' by Laura Giddings, suggests a new form of entertainment 
for modem society. 

— In the Electrical World of Jan. 11 was an illustrated article 
descriptive of the new and handsomely equipped offices of that 
enterprising paper, which occupy the better part of a floor in the 
recently finished Times Building on Park Row, this city, — one of 
the finest office buildings in the world. 

— The brother of President Harrison's private secretary, Mr. 
A. J. Halford, has written for the March number of the Philadel- 
phia Ladies^ Home Journal an article on **Mr8. Harrison's Daily 
Life in the White House, ' ' prepared with the consent and assist- 
ance of Mrs. Harrison. 

— It is thought that the death of Mr. Frank Marshall will 
cause no delay in the publication of the eighth and final volume 
of the **Henry Irving Shakespeare." Mr. Marshall's arduous 
labors on this work were the indirect cause of his illness. The 
eighth volume, by the way, will contain * *Hamlet. ' ' 

— One of the gravest and most important problems that con- 
front the American people relates to the hundreds of thousands of 
immigrants who pour into this country every year. In a timely 
book, soon to be published by the Scribners, Richmond M. 
Smith, professor of ^political economy in Columbia College, dis- 
cusses the historical, statistical, economic, ethnic, and social 
aspects of this interesting question. 
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— '*Laugh and Learn*' is the title of a book of nursery lessons 
and nursery games, by Jennett Humphreys, with many illustra- 
tions. The union of simple instruction and amusemeut is hap- 
pily carried out. The book will be published by Scribner & 
Welford. 

— Under the title of **The Religious Aspect of Evolution,'' 
Dr. James McCosh's series of lectures delivered in 1887 at the 
Theological Seminary of the Diocese of Ohio and Kenyon College 
will be published by the Scribners. The chapter on VFinal 
Cause' ' is entirely new. 

— Professor Frederick L. Ritter of Vassar has revised and en- 
larged his popular history of * 'Music in America, ' ' and the new 
edition will be brought out soon by the Scribners. The author 
has continued to date the history of the leading musical organiza- 
tions and of the opera in different cities, adding about a hundred 
pages to the book. 

— Two new volumes of * 'The Uncollected Writings of Thomas 
De Quincey, ' ' with a preface and annotations by Jame^ Hogg, 
are announced by Scribner & Welford. The volumes contain 
many entertaining essays; ''Shakespeare's Text," "How to 
Write English, ' ' ' 'The Casuistry of Duelling, ' ' and • 'The Love- 
Charm, ' ' being a few of the titles. 

— As a memorial of a distinguished administrator, and to 
further the cause of imperial federation, Mr. Stanley Lane-Poole 
has edited the papers of Sir George Bowen, and they will be pub- 
lished inmiediately in London and New York by Longmans, 
Green, & Co. In one of Sir George's earlier letters there is a 
pleasant glimpse of Washington society during Grant's adminis- 
tration. 

— The ' 'Truth Seeker Annual and Freethinkers' Almanac' ' 
for 1890 (28 Lafayette Place, New York) contains, among num- 
erous other interesting articles, an account of the inauguration 
of the Bruno statue in Rome, by T. B. Wakeman ; some investi- 
gations' into the phenomena of Spiritualism, by E. M. Mac- 
donald; and a history of the progress of free thought in the 
United States' during 1889. The book is handsomely illustrated. 

— Our readers will learn witli interest that the Scribners will 
issue this month the third and fourth volumes of Henry Adams's 
' 'History of the United States. ' ' The first two volumes treated 
of Jefferson's first administration, — 1801 to 1805; the forth- 
coming two volumes relate to -the great Democratic leader's 
second term of office, — 1805 to 1809. The new volumes are said 
to contain considerable new material bearing upon the Burr con- 
spiracy and other events of the period. 

— The January number of the American Naturalist is at hand. 
It contains, beside another instalment of E. L. Sturtevant*s 
treati^ on the ' 'History of Gkirden Vegetables, ' ' an illustrated 
article by J. W. Fewkes, on the habit of certain sea-urchins of 
boring holes in the rocks to which they are attached, and a sug- 
gestive article by R. E. C. Steams on "The Effects of Musical 
Sounds upon Animals.' ' We note the fact that this number ap- 
pears almost on time ; and as the present publishers, the Messrs. 
Ferris Brothers, of Sixth and Arch Streets, Philadelphia, have 
been sending out the numbers at the rate of two a month since 
they assumed control, it is only fair to infer that the magazine 
will henceforth appear on its nominal date. There are still 
three numbers to be furnished of the year 1889; but these will 
be printed and sent out as rapidly as possible, and in the mean 
time the current issues for 1890 will proceed with regularity. 

— The Publication Agency of the Johns Hopkins University, 
Baltimore, has just issued ' ' The Beginnings of American Na- 
tionality, ' ' by President Small of Colby University, commencing 
the series for 1890 of "Studies in Historical and Political 
Science;" also "The Needs of Self -Supporting Women," by 
Miss Clare de Graffenried of the Department of Labor, Washing- 
ton, D.C., being No. 1 (for 1890) of the "Notes Supplementary 
to the Studies in Historical and Political Science. " It is pro- 
posed, also, to collect and publish, in a limited edition, the 
principal literary essays and ^udies of Professor Gildersleeve. 
They will make a volume of between three hundred and four 



hundred pages. The following is a list of the titles of the essays : 
1. "Limits of Culture;" 2. "Classics and Colleges ; " 3. "Uni- 
versity Work in America;" 4. "Grammar and Aesthetics;" 
5. • 'Legend of Venus ; 6. ' 'Xanthippe and Socrates ; " 7. ' ' Apol- 
lonius of Tyana;" 8. "Lucian;" 9. "The Emperor Julian;" 
10. ' 'Platen' s Poems : " 11. ' 'Maximilian, Emperor of Mexico ; ' ' 
12. "Occasional Addresses." 

— Of the contents of The Chautauquan for February we note 
"The Politics which Made and Unmade Rome," by President 
C. K. Adams, LL.D. ; "The Politics of Mediaeval Italy," by 
Professor Philip Van Ness Myers, A.M.; "The Archseological 
Club at Rome," by James A. Harrison, LL.D., Lit.D. ; "Life 
in MedisBval Italy," by the Rev. Alfred J. Church, M.A. ; 
"Economic Internationalism," by Richard T. Ely, Ph.D.; 
"Moral Teachings of Science," by Arabella B. Buckley; "The 
Works of the Waves," by Professor N. S. Shaler; '-Traits of 
Human Nature," by J. M. Buckley, LL.D ; "Modem English 
Politics and Society, " by J. Ranken Towse ; * 'How Sickness was 
prevented at Johnstown," by Dr. George Groff; "Trusts and 
How to Deal with Them, ' ' by George Gimton ; and » 'Divorce in 
the United States," by Oliver Cornell. 
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»* Correspondents are requested to be as brief as possible. 27i« writer*s nariu^ 
is in €ill cases required as proof of good faith. 

The editor will be glad to publish any queries consofiant with the cftaracter- 
of the journal. 

Physical Fields. 

. It seems probable that the articles which have appeared in 
this journal on this subject — one by A. E. Dolbear on Dec. 
27, and the other by N. W. Perry on Jan. 24 — are the most 
important that have been recently written as bearing especially 
upon present theories in meteorology. It is of the utmost con-, 
sequence that in this complex science we lay a sure foundation 
of fact, and never l)e tempted to speculations unless supported, 
in the main by observations. It is not my purpose, even if I 
were able, to discuss the questions at issue in these papers, but 
I wish to present what seems to me may prove a most important 
field for research, hoping that others may take up the mattei^ 
and shed light upon the problem. 

The * 'thermal field" is probably the easiest to comprehend. 
We may conceive a white-hot cannon-ball in space. It radiates 
its heat equally in all directions, and is rapidly cooled. We 
may measure the distance to which these radiations extend. If 
these radiations be intercepted by any body, it in turn will be- 
heated, and send back its radiations to the ball ; and these ex- 
changes will continue till a thermal equilibrium be established. 
All orthodox theories in meteorology regard the sun as a hot 
ball in space; that its rays impinge upon the earth, passing 
through the atmosphere without heating it; that this heated 
earth sets up convection currents in the atmosphere; and, 
finally, that all our winds and storms are primarily induced by 
these convection currents. I believe the time is not far distant 
when this theory will appear puerile in the extreme, and it will 
be acknowledged that the actions produced in any locality through 
the direct heat agency of the sun must be greatest just at the 
time when there are no storms, and all of them combined will 
not account for a hundredth part of the energy developed. 

The * ^electric field' ' is the one I wish to specially notice. 
Mr. Perry, speaking of electrification, says, **It is a condition 
which is dual in its c^furacter. The negative exists because of the 
existence of the positive, not because of propagation from one to 
another. . . . Wemust regard electricity as motion; electrifica- 
tion, one kind of stress which is capable of producing electrical 
vibrations ; magnetism may be another. ' ' Granting the exist-. 
ence of such a dual condition, without at present going inta 
the question of how it can be energized or brought about, I yyish 
to inquire what may be told or inferred as to the action o^ 
individual electrified particles in either the positive or negative^ 
portion of such a dual condition, let us say, in the atmosphere^ 

Take, for example, the electric arc. As I understand it,, 
particles of carbon are continuously carried from what is called! 



98 



SCIENCE. 



[Vol. XV. No. 366 



the poBitive pole to tbe negative, and the latter is bailt up at 
the expense of the former. I do not know that the velocity of 
these particles has even been estimated, but it must be exceed- 
ingly small as compared with that of electricty (186,000 miles 
per second). Suppose we have a positive and a negative 
'electric field, or dual condition, in a dusty atmosphere : may we 
.not say that the dust in the positive field, if sufficiently elec- 
trified, win have a tendency to pass toward the negative field? 
^Or, if we consider that moisture particles take the place of 
'dust, why may not these, positively electrified, have a tendency 
toward the negative field? We have an illustration on a large 
soale in the case of thunder- clouds which have been repeatedly 
seen to approach each other. Bir. Dolbear writes me that he has 
himself noted a most remarkable and sudden clearing of clouds 
:after a thunder-storm. I have myself observed a line of black- 
ness gradually advance in a clear sky, the line stretching from 
the south-east to the north-west. The demarcation between 
the clear sky and the black cloud was almost geometrical in its 
-sharpness. No rain was felt till the edge of the cloud reached 
the zenith; and then rain fell in torrents, though there was 
blue sky almost directly overhead. 

But there is a still more important consideration. The 
-difficulty of changing the moisture contents of the air is 
universally recognized. The number of grains per cubic foot 
will remain absolutely constant for days at a time, no matter 
what maybe the heat conditions of the earth, its winds, clouds, 
• or any other changes in the meteorological elements. A six- 
teen-hours' steady rain has not been sufficient to saturate the 
air. Noth withstanding these facts, we now know that accom- 
panying a storm, and independent of the sun* s heat, there are 
most extraordinary fiuctuations in the moisture contents of the 
.air. Frequently, over an area of 160,000 square miles, this 
moisture may be doubled, and immediately following the storm 
it may be diminished three-quarters of this; and this, too, 
absolutely independent of the wind, pressure, or temperature. 
I will give but one illustration. On Dec. 22, 1889, at 8.11 
P.M., I observed 4.09 grains of moisture per cubic foot in the 
air, which was calm at the time. At 5.2 p.m., or 111 minutes 
later, there were only 1.04 grains per cubic foot. This was 
•certainly the greatest diminution I ever observed, but several 
times 1 have observed it almost as great. Without goin^ into 
the questions, which this discussion must raise, it seems to me 
that such extraordinary changes can be abundantly accounted 
for on the principles enunciated in this journal, and cannot 
be accounted for in any other way. What we need most of all 
are experimental determinations showing the possibility of such 
transfer in electric fields. Have we any help from the difficulty 
of running a Holtz machine in a damp room, from the gather, 
ing of dust and lint on electrified glass rods? Is it possible to 
•electrify a mass of air so as to test any of these questions ? Thus 
far I have hoped only to interest others more familiar with the 
subject than myself. I do not expect that I have added any 
thing to our knowledge; but as Professor Holden has said 
recently, regarding photographic magnitudes of stars, "any 
discussion of the question at this stage can but be advanta- 
geous, " so it seems* to me in this field of research we may well 
consider that any consideration of the questions involved must 
tend to bring out the best thoughts of many minds; and **in 
the multitude of counsellors there is wisdom.*' 

H. A. Hazen. 

Northfleld, Minn., Jan. 28. 



In my communication on physical fields published in Science 
of Dec. 27, what I was most desirous of pointing out was the 
character of the physical re-action of a field of a given sort 
upon a body in it. The explanation of the various steps was 
unessential, entirely so; and if my explanations were not the 
true explanations, the conclusions reached in the main thesis 
would not be vitiated. 

Mr. N. W. Perry takes some exceptions to my terminology, 
which are proper enough if I have not used appropriate terms. 
I most heartily agree that in all departments of science the 
terms used should be explicit, definite, and not misleading; 



but it is unfortunate indeed that all through physics, to say 
nothing of other sciences, there is no general agreement as to the 
proper use of terms. Take, for instance, the term "heat." 
Some say * 'beat is vibratory atomic or molecular motion, ' * 
others just as competent say "heat is a form of energy.'* 
Now, both cannot be right, unless a mode of motion is a form 
of energy. Again, note the long controversy lately had in 
England over the proper use of the words "mass" and 
"weight." 

The* significance of it is this: that, until there is a well- 
settled use of a word in a technical sense, one cannot be 
altogether blamed if he uses the word in a sense different from 
some other one. Now, Mr. Perry is certain that I do not use 
the word * 'stress* * properly ; that it * 4s not proper to say that a 
stress travels;" that Maxwell and others do not believe that 
electrification involves motion in any way; that potential con- 
ditions or energy are static, and that I have made a funda- 
mental mistake in not discriminating between static and kinetic 
energy.. 

To all this I have to reply, 

1st, Suppose an electrometer to be, say, one metre from a 
glass rod which I electrify with a piece of silk. If the electrom- 
eter gives any indication of electrification, the condition that 
incites it has travelled with a finite velocity. Whether it be 
called a stress, a strain, or any thing else, is immaterial; 
whether it is a condition of the ether or action at a distance in 
the sense the older philosophers thought, does not matter so much 
if it 'takes time to go from the glass rod to the electrometer. 
One may call it potential or kinetic energy if be chooses : a static 
condition will presently be reached, but not instantly. And 
the same is true of the effect produced by magnetizing a piece 
of iron. 

Mr. Perry seems to say, that, if there was but one body in 
the universe, it could not have an electric field, even if it could 
be electrified. If that be his meaning, I must say that his con- 
ception of electrical re-actions is totally different from mine. 
As Tait has it, "every action between two bodies is a stress." 
The body and the ether about it are two bodies ; and, if they 
can act at all upon each other, there will then be a field. 
Perhaps, however, Mr. Perry calls the ether matter, which has . 
not been my habit, and against which I was not on my guard 
when I wrote the statement t& which he objects. Until we 
have some evidence that ether is subject to the law of gravi* 
tation, it seems to me to be improper to speak of it as matter. 
If "every particle of matter attracts every other particle of 
matter, ' ' and if there is no evidence that ether is so attracted, 
it is not conducive to good terminology to call it matter. 

2d, This term "stress" has not been long in use at all, and 
the adoption of it into electrical science I suppose to be due 
chiefly to Maxwell. I , have therefore looked to see -how he 
employed it, and I find the following in his treatise oo 
"Electricity and Magnetism," Art. 866:— 

"Now, we are unable to conceive of propagation in time, 
except either as the flight of a material substance through 
space, or as the propagation of a condition of motion or stress in 
a medium already existing in space. ' ' The Italics are mine» 
as I interpret them to mean precisely what I meant. Evidently 
Maxwell did conceive that stress could travel. 

Again, in Art. 868 he says, ' *The emitted potential flows to 
the body;" and once more, "The potential as received by the 
attracted body is identical with, or equal to, the iwtential 
that arrives at it;" and once more, "The velocity of trans- 
mission of the potential is not like that of light, constant 
relative to the ether or to space, but rather like that of a 
projectile, constant relative to the velocity of the emitting par- 
ticle at the instant of emission." 

These quotations seem to me to justify me in the use of the 
word * 'stress' ' as a condition capable of translation from one 
point to another. It is not- unlikely, though, that within the 
past few years, and since Maxwell's death, the term has become 
more precise; and that, if true, would justify calling attention 
to a departure from such use. A. E. Dolbear. 

GoUege Hill, Mass , Feb. 2. 



February 7, 189a] 



SCIENCE. 



99 



PreBsure-Wavei. 

! properly "Owahgena," 



Cazbhovia Lake, or more properly "Owahgena," is abatit 
tour milea long and half a mile wide, situated twelve hundred 
feet above aea-leTel. The outlet issues from one corner, and is a 
deep curved channel. Two hundred feet front the lake an 
artificial pond connects with the outlet. A dam at the neck of 
this pond rises to within four inches of the surface of the 
wat^. No ordinary waves reach this point,' but it affords an 
unusually good opportunity for observing Oif long wavee that 
are evidently caused by varying atmospheric pressure, apart 
rom the frictional force that prpducea the common waves. 
When the water is perfectly smooth on each side of this dam, 
which is protected' from wind-currents, it flows with such 
•peed over thn dam as to show a decided riffle. The fiow is 
alt«mat«ly in and out of the pond, which haa no other opening, 
and it changes direction about every five minutes. The change 
of level is from three-quarters of an inch to an inch. 

If the speed of this long low wave is the same as'^he small 
swells on the lake, ten minutes from crest to crest would indicate 
that the crests are about one mile apart, — a very Itmg wave 
with an inch elevation. "Die phenomenon is regular for hours, 
and seems to depend very little upon the force of the wind, 
showing no connection with the wind's direction. If local 
storms prevail, the energy <tf this motion is increased very 
much in excess of the force of the wind felt on the lake. 

Hie variation of atmospheric weight needed to produce this 
effect would probably be a little lees than an ounce to the 
square foot, or an inch and a half on a water barometer. It 
suggests a low-tide rise and fall, with eight to ten minute 
intervals. It would be interesting to know if more skilled 
observers have given attention to water indications of air- 
pressure of this kind. 

To-day tliere is ice on the lake two or three inches thick; the 
wind south, in strong gusts. At the south end, where the 
.wind is offshore, and at a very sheltered point, I notice, at 
about eight-minute intervals, a rise of the water made evident 
by the cracking of the crust that oonnecte the ice with the 
shore, showing that the long wave acts under the ice in the 
aame way as when the take is open. L. W. Lxdtabd. 

^N.Y, Fob. «. 



winter, weit winds prevailing, few colds, and but little sick- 
ness except whooping-oough among children. 

Over on the other aide of the river, north of this about thirty 
or forty miles, is a Russian settlemant. I have heard continu- 
ally of late of their having inSuenza over there, I bad no 
faith in the disease being an epidemic or contagious. A short 
time ago a few of our Indians went over there trading. We 
had no signs of the disease here. They returned, and in less 
than a week one of the families who went were all down with 
what I thought hard colds. I was called in to treat the cases. 
In three days, three more strong men were down; and now the 
whole Indian village is suffering with it, and I am just coming 
down with it myself. The patients have aching heads, and 
pain in the side and lungs, the whole body aching as if with 
ague. They are feverish, troubled with coughing and botirse- 
ness, ore restless, and have no appetites, but great thirst. Is 
it influenza? If so, influeiiEa must be contagious. We have 
such cold weather, surely disease-germs would not survive; and 
our winds, being mostly west winds, could not bring disease- 
germs from the east, This may be of no nse to science; but I 
am so isolated here, — being a missionary among the Indians, 
and the only white person here, ^- 1 thought it might have 
weight in some direction. M. C. C01JJN8. 

Fort Tataa, N.Dak,, Jao. M. 



Inflnensa. 



Lightning Dischai^e. 

In response to invitation in the last number of Science, I 
send description of lightning discharge. 

In the summer of 1883, when our present public high-school 
building was nearly completed, but before the lightning-rods 
were in place, a carved brownatone "finial" in the form of a 
double cross, weighing about a hundred pounds, which stood 
on one end of the roof of the building, was struck by lightning. 
No trace of the lightning was found on any part of the building 
below this "Qnial " stone, which was apparently blown to 
pieces as effectually as if an ounce of gunpowder had been 
enclosed in ite centre, and fired by electricity. It was just 
before a thunder-ahowet, but not a drop of rain had fallen. 
The writer was within twenty rods of the building at the time, 
and helped pick up the fragments (all of which have beea 
preserved), which were scattered over a space of thirty feet 

Was the cloiid negative, and did the positive discharge go 
upward t J06BPB Hau.. 

Buttord. Oonn., Ju. «. 




Children 

W mtyrmrm 

J^ Enjoy 11. 

SCOTT'S 

EMULSION 

af iMira Cod Liter Oil with H)iiM> 
phoapbltea ot Lima and Soda la 

•Imoat aa paiatabia aa miiii. 

. Ct)lldr*n anJOT It rattisr than 
otbarwlaa. * MARVELLOU8 FLESH 
FltODUCER It IB indsM, and ths 

•aally, may Da tortlflad acBlnat a 
cOUEli thai misht pro*a aerloua, by 
taklna Soott'a Emulsion after tlielt 
maa>a durlna tha wintar aaaaon, 
Onnira o/ ntbaHhiftoiu ana imltaHmi. 



i lef letbod of Treitlnj Dlssase. 

HOSPITAL RBUBPIBS. 

What are they ? There is a new departure in 
(he treatment of disease. It caiisists in the 
collection of the specifics used by noled special- 
istii ofEntope and America, and bringing them 
within the reach of all. Foi insta'nce, the treat- 
Dient pursued by special physicians who treat 
indigestion, stomach and liver troubles only, 
was obtained and prepared. The treatment of 
other physicians celebrated for curing catarrh 
was procured, and so on till these incamparable 
cures now include disease o( the lungs, kidneys, 
remale weakness, rheumatism and nervou!< de- 
bility. 

This new method of " one remedy for one 
disease" must appeal to the common sense of 
all sufferers, many of whom have experienced 
the ill effects, and thoroughly reatiie Ihe ab- 
surdity of the claims of Patent IHedicinea which 
are guaranteed to cure every ill out of a single 
bottle, and the use of which, as statistics prove. 
Aai ruintd rnore tlomaek! than altoksl. A cir- 
cular describing the^e new remedies is sent free 
on receipt of stamp to pay postage by Hospital 
Remedy Company, Toronto, Canada, sole pro- 



If you have «100, tl,000 or |1,000,000 
for which you are seeking for a profitable 
inveetment, write to Jakes W. Qbekmk, 
Weet Superior, Wis. 

Inquiry costs nothing. Beference by per- 
mission to The Editor of Sobnck. 




DO YOU INTEND TO DUILD? 

Ws oHer an Atlas ot Senalble Loir Coat 

irltollo IliU InchSB. contalDlu 
~ allona, Hoor plans, and full 



._ _ _ , ing iMen built Mveral llmee 
lor It* eatlmated ooat. 

No muter what ityl? of abooae you mar Intend to 
tmlld.ltwlllpajrou tobaveUila book. 

We will sand ttala Atlas, poelpslil. on receipt of 

frloe, tl — N. D. C. HodaM, 47 Lafayette Place, New 
ork. 
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CALENDAR OF SOCIETIES. 

Philosophical Society, Washingrtoo. 

Feb. 1. — C. Hart Merriam, General Re- 
sults of a Biological Survey of the San 
Francisco Mountain Region in Arizona ; B. 
E. Ferrow, Forest Influences on Water 
Supplies. 

Boston Society of Natural History. 

Feb. 6. — F. W. Putnam, Early Man in 
America; S. H. Scudder, Remarks on a 
Small Collection of Beetles from the Inter- 
glacial Clays of Scarboro' , Ontario. 



Exchanges' 

[Free of charge to all, if of aatiafactory character. 
Addfees N. D. C. Hodges, 47 Lafayette Place, New 
York.l 



Wanted —Books and journals, American or foreign, 
relating to Photography — exchange or purchase. C W. 
Canfield, 1.321 Broadway, New York. 



Wanted. — Marine univalves of the west coast, from U. 
S. I'ue southward, and frum Pacific Islands, offered; ex- 
change from a general collection. — F. C. Browne, Fram- 
ingham, Mass.. Box 50. 

D. £. Willardj Curator of the Museum, Albion .Acad- 
emy, Albion. Wis., will answer all his correspondence as 
Boon as possible. Sickness and death in the family, with 
many other matters, have prevented his answering as 
promptly as he should have done. 

I will give 100 good arrow heads for a fine pair of wild 
cattle hom<» at le.ist two feet long. If you have shorter 
or other horns write me, and alM) how many arrow heads 
you want for them. I will also exchange shells, minerals 
and arrows. W. F. Lerch, 308 East 4th St , Davenport, 
Iowa. 

1 wish to purchase Vol. 7 of the American Chemical 
journals eiiner bound or unbound. State price. Ad- 
dress, Wm. L, Dudley, Vanderbilf University, Nashville, 
Tenn 

A few duplicates of Murex rndix^ M, ramotu*^ M. 
brandarit^ Cassis ru/a^ Harpa veniricosa^ Oliva tri- 
atula^ O. reticularis^ Cklorostoma funebrale^ Cypraa 
caput serpemtisy C. lynx^ Lotiia gigantea^ Acmpla 
patinas Ckama spinosa^ and some thirty other species, 
for exchange for shells not in our collection. List on ap- 
plication. — Curator Museum, Polytechnic Society, Lou- 
isville, Ky. 

Photographs and Stereoscopic views of Aborigines of 
any country, and fine landscai^.etcwanted in exchange 
for minerals and fossils. — L. L. Lewis, Copenhagen, 
New York. 

^ Droysen's Algemeiner Historicher Hand-atlas (Leip- 
xig, 1&6,) for scientific books — tho^^e published in tne 
International Scientific Series preferred.— James H. 
Stoller, SchenecUdy, N.Y. 

Astronomical works and reports wanted in exchange or 
to buy. Reports of observations on the planet Neptune 
and its satellite specially desired — Edmund J. Sheri- 
dan, B.A., sgs Adelphi St., Brooklyn, N.Y. 

1 would like to correspond with any person having 
Tryon's ** Structural ana Systematic Concholofnr " to 
dispose of. I wish also to obtain State or U.S. Reports 
on Geology, Conchology, and Archaeology. I will ex- 
change classified specimens or pay cash. Also wanted a 
copy of MacFarlane's *" Geologists^ Traveling Hand-Book 
and Geological Railway Guide." -- D. E. WiUard, Cura^ 
tor of Museum, Albion Academy, Albion, Wu. 

Morris's ''Briti<ih Butterflies," Morris's ''Nests and 
Eggs of British Birds." Breeds '' Birds of Europe " (all 
colored plates), and other natural history, in exchange 
for Shakesperiana ; either books, pamphlets, engravings, 
or cuttings. — J. D. Bamett, Box 735* Stratford, Canada. 

I have Anedonta opalina (Weatherby), and many 
other species of shells from the noted Koshkonong Lake 
and vicinity, also from Western New York, and fossils 
from the Marcellus shale of New York, which I would be 

flad to exchange for specimens of scientific value of any 
ind. I would also like to correspond with persons inter- 
ested in the collection, sale, or excnange of Indian relics.— 
D. £. WiUard, Albion Academy, Albion, Wis. 

Will exchange " Princeton Review " for 1883, Hugh 
Miller's works on geology and other scientific works, for 
back numbers of " The Auk," '* American Naturalist," 

8r other scientific periodicals or books. Write. — J. M. 
Leek, Chardon, Ohio. 

Shells and curiosities for marine shells, curiosities or 
minerals address W. F. Lerch, No. 308 East Fourth St., 
Davenport, Iowa. 

FOR SALE. 

A flrst-olasfl water motor, for hydrant pressure of 
SO pounds or over. 

No experiment; 5,000 in use. 

Clean, simple, safe, reliable, economical, and very 
desirable. No dirt, delay, or danger. Always readv; 
no repairs. Any one can erect and operate it in 
parlor, workshop, or ofQce For price, particulars, 
etc., address "HYDRAULIC," care of Science, 
47 Lafayette Place, New Torjc. 



CATABBU. 
Catarrbal Heafnewi— Haj Fever. 

A NBW HOM8 TKKATMEMT. 

Sufferers are not generally aware that these 
diseases are contagious, or that they are due to 
the presence of living parasites in the lining 
membrane of the no>e and eustachian tubes. 
Microscopic research, however, has proved this 
to be a fact, and the result of this discovery is 
that a simple remedy has been formulated where- 
by catarrh, catarrhal deafness and hay fever are 
permanently cured in from one to three i^imple 
applications made ai home by the patient once 
in two weeks. 

N.B. — This treatment is not a snuff or an 
ointment ; both have been discarded by rej u 
table phy>icians zs injurious. A pamphlet ex- 
plaining this new treatment is sent free on 
receipt of stamp to pay postage, by A. H. D'X- 
on & Son. 337 and 339 West King Street. 
Toronto, Canada. — Christian Advocate. 



Sufferers from Catarrhal troubles should care- 
fully read the above. 

Wants. 



A ny Person seeking a position /or which he is quali- 
fied by his scientific attainments^ or any person seeking 
some one to fill a position 0/ this character^ be it that 
o/a tetuher 0/ science^ckemist^ draughtsman^ or what 
not* may have the * IVant* inserted under this head 
FREE or COST, ifi he satisfies the Publisher 0/ the suit- 
able character 0/ his application. A ny person seeking 
information on any scientific question^ the address 0/ 
any scientific man^ or who can in any way use this col- 
umn for a purpose consonant with the nature 0/ the 
Paper s is cordially invited to do so. 

ATOUNG MAN desires, about the 1st of 
July, a position as laboratory assist- 
ant, or as instructor in chemistry, physics, 
and lesser mathematics. References as to 
ability and character. 44 P.M. A. Address 
B. L. Porter, Penn. Mil. Acad., Chester, 
Pa. 



PRACTICAL CHEMIST, with 10 years' 
experience in superintending manufac- 
ture of oil of vitrol, fertilizers, acetic acid, 
wood alcohol, etc., is open to an engagement. 
Bestre ferences. P. O. Box 48, Edge water, 
Bergen Co., N. J. 

AN M. S. GRADUATE of the University 
of Illinois is open for an engagement as 
teacher of the Natural Sciences, Biology a 
specialty, in an Academy, Institute, or High 
School. Three years' experience. Is a prac- 
tical assay er and chemist. Good references. 
Address G. C, care Science. 

WANTED. — A position in an Academy, 
Normal or High School, as teacher of 
the Natural Sciences and Modern Languages. 
Latin taught in addition if necessary. Address 
G., Box 441, Hanover. N.H. 

A YOUNG SCOTCHMAN desires an ap 
pointment in America. Three years in 
English Government Office. Good references. 
Address '"Jack" care J. Lawson & Coy, 17 
Princes St., Aberdeen, Scotland. 

I WILL ASSIST in photographic or optical 
laboratory in return for experience and con- 
venience of perfecting original appliances. Ad- 
dress E. C. Owen, care of Gibson & Simpson, 
9^ Adelaide Street East, Toronto, Canada 

AN ANALYTICAL CHEMIST is open to 
an engagement in mining, metallurgy, 
calico-printing, and bleaching, or as research 
chemist in alkali manufacture. Address 
•* Alkali," care of ScIence. 



THE 
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COMPANY. 

9S nil ST, BOSTON, MASS. 

Tbi8 Company owns the Letters 
Patent granted to Alexander Gra«> 
ham Bell, Biarch 7tb, 1876, N<k 
174,465, and January :tO, 1877,. 
No. 196,787. 

The Transmission of Speech by 
ail known forms of I':LGCTR1C 
SPEAKING TELiEPUONES iu-^ 
fringes the right secured to this 
Company by the above patents, and 
renders each indiTidual u^er of tel- 
ephones, not ntrnlsbed by it or its 
licensees, responsible for- Huch un« 
lawAil use, and all the conse-^ 
quences thereof and liable to suit 
therefor. 

Physical Apparatus. 

Electrical Apparatus. 

Chemical Apparatus. 

For Schools and CoUeges. 

Write for Estimates. 

JAMES W. QUEEN & CO^ 

934 Chestnut St., Philadelphia. 

■■ - - - ■ — I. ■ III -.- I i^u 

H. Wunderlich & Co., 

868 BROADWAY, 

NBW YORK, 

Invite special attention to their latest 
importations of Modern Etchings, En- 
gravings, Brown's Carbon Photographs 
and VVatercolor Paintings, also to their 
large collection of Rare English Mezzo** 
tints, Fancy Subjects by Bartolo2zi» 
old Line Engravings, and Originat 
Works by Rembrandt, Durer, and other 
old masters. 

RUPTURE 

cured in stipulated' time. 
NO DELAY FROM WORK. NO OPERATION. 

Call or send stamp for circular and reference of those 
cured. We have on hand ever 300 styles of trusses, fronk 
$x up, and suspensories of all kinds. Orders filled by 
mail or express to any part of the United States. 

C. A M. BURNHAVf, M.D., 

13H Clinton Place, New Yorlu. 

*9EMTSWA|TED^!f.1^"S»!^sV'8E:7^ 
oppaitunlty.. Cteo. A, Seott»>49 BrMdwajr* M. "L 
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OF 



The Mutual Life Insurance Oo.of JS^e w York 

RICHARD A. McCURDY, President, 
For the year ending December 3 1 st, 1 889. 



Assets, 



$136,401,328 02. 



Increase in Assets §10,319,174 46 

Surplus, §9,657,il4§ 44 



increase in Surplus 
Receipts 

Increase during year 
Paid Folicy-Holders 

Increase during: year 
Risks assumed 

Increase during year 
Risks In force 

Increase «lurlng year 
Policies in force 

Increase during year 
Policies written In 1§§9. . . 

Increase over 1§§§ 



§1,717,184 §1 

. §31,119,019 63 

§4,903,0§7 lO 

§15,200,60§ 38 

§473,05§ 16 

$l5i,603,483 37 

§4§,3§8,223 05 

§565,949,933 93 

§83,824,749 56 

182,310 

23,941 

44,577 

11,971 



THE ASSETS ARE INVESTED AS FOLLOWS: 

Real Estate and Bond and Mortgage Loans §69,361,913 13 

United States Bonds and otlier Securities §50,323,469 81 

Loans on Collateral Securities §9,845,500 00 

Casta In Banks and Trust Companies at Interest §2,988,632 79 

Interest accrued. Premiums deferred an«l In transit, etc §3,881,812 29 

§136,401,328 02 



Liabilities (Including Reserve at 4 per cent.), §126,744,079 58. 



I have carefully examined the foregoing statement and find the same to be correct. A. N. WATERHOUSE, Auditor. 



From the Surplus above stated a dividend will be apportioned as usual. 



Risks 
Tear. Assumed. 

1884 $ 34,681,420. 



1885. 

1886 

1887 

1888 

1889 

New Torx, January 29th, 1890. 



Samuel E. Sproulls, 
Lucius Robinson, 
Samuel D. Babcock, 
George S. Cob, 
Richard A. McCurdy, 
James C. Holdbn, 
Hermann C. von I^ost, 
Alexander H. Rice, 
Lewis May, 



Risks 
Outstanding. Assets. « 

1351,789,285 $103,876,17? 51 

46,507,139 368,981,441 108,908,967 51 

56,832,719 393,809,203 114,181,963 24 



69,457,468 427,628,933 

103,214,261 482,125,184 

151,602,483 565,949,934 



118,806,851 88 
126,082,153 56 
136,401,328 02 



Surplus* 
$4,743,771 
5,012,634 
5,643,568 
6,294,442 
7,940,063 
9,657,248 



Oliver Harriman, 
Henry W. Smith, 

RORERT OLYPHANT, 

Georqe F. Baker, 
Jos. Thompson, 
Dudley Olcott, 
Frederic Cromwell, 
JuLiEN T. Davies, 
Robert Sewell, 



BOARD OF TRUSTEES. 

S. Van Rensselaer Cruoer, 
Charles R. Henderson, 
George Bliss, 
RuFus W. Pegkham, 
J. Hob ART Herrick, 
Wm. p. Dixon, 
Robert A. Granniss, 
Nicholas C. Miller, 
Henry H. Rogers, 



Jno. W. Auchincloss, 
Theodore Morford, 
William Babcock, 
Preston B. Plumb, 
William D. Washburn, 

StU YVES ANT FiSH, 

Augustus D. Juilliard, 
Charles E. Miller, 
James W. Husted. 



ROBERT A. GRANNISS, - - Vice-President. 

ISAAC F. LLOYD, 2d Vice-President. WILLIAM J. EASTON, Secretary. 

A. N. WATERHOUSE, Auditor. FREDERICK SCHROEDER, Apsistant Secretary. 

EMORY McCLINTOCK, LL.D., F. I. A., Actuary. 
JOHN TATLOCK, Jr., Assistant Actuary. CHARLES B. PERRY, 2d Assistant Actuary. 

FREDERIC CROMWELL, - - Treasurer. 

JOHN A. FONDA, Assistant Treasurer. WILLIAM P. SANDS, Cashier. 

EDWARD P. HOLDEN, Assistant Cashier. 
WILLIAM G. DAVIES, Solicitor. WILLIAM W. RICHARDS, Comptroller. 

Medical Directors, 
GUSTAVUS S. WINSTON, M.D., WALTER R. GILLETTE, M.D., E. J. MARSH, M.D. 
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Spragne Electric Railway and Motor Company. 

« <S)IU\ Bearings Self Oiling. 

NON-SPARKING IN OPERATION, 



Lightest Weight Consistent with 
Highest Efficiency. 



SIMPLE IN CONSTRUCTION. 
Not Liable to get out of Order. 




Commutator Wear Reduced 
to a Minimunfi, 



16 and 18 BROAD STREET, NEW YORK. 



Q ALICRAPH a n 

GREATEST'SPEEO OH RECORD!! , CTOtnou), 



HachlBS Bf (ha Worlil. 




PLAIN AND PRINTED 

NDIA PONGEES, 

CORAHS. 

TIteae celebrated fbbric* are un- 
t'lcelled Tor wear and darablllty, 
and thii iea»on'« piintlnce are of 
unnsaal merit In Ihelr color and 



-JJtoa2)wau c& \')i^ <5t. 



NEW YOBK. 



THE AMERICAN WRITrNG MACHINE*CO., | ; 



CALIFORNIA SPECIMENS. SEND 
TEN CENTS for 1 price list and beauti- 
BKANOH OFFICES I-2S7 Broadway, n. ¥. 1 1 '«' '""P'' °" "f^- Bird-skins eggs, mmersls. 
l4W.4thStrMt.Clnolnn«tl.O.| IDOaAmb P'BiXS' shells, elc. Address, A. C. Saiiivin, 
•traat, PhtlBdeiptiiB. | tis4 i4lh Street, San Diego, Caliromia. 



SpriBg Dress Ms for 1890, 

We hive just placed on sale fifty cases o 
medium and rich Dress Giods for Spring and 
Summer, be^ng the initial opening in this De- 
partment. 

An early inspection is innted. 

JAUESUcCREEHT&CO. 

BROADWAY AND ELEVENTH STREET, 

NEW YORK. 



ESTERBROOK'S 
STEEL PENS. 

OF SUPERiOn A W STAirOA BO QUALIT7, 
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WIREVROPE TRAMWAYS. 

WiRB-ROPE tramway B, aa a meanH oC cheap traDBportation. aie 
too well known to require any long dissertation on their advan- 
tages. As feeders to estabiisbed eyetems of lailroad or water 
commuoicatioD, tbeir lov i-ost of couBtruction through countries 
where, from the rugged coutour of the surface, oidinar; rail- 
road or even wagon-road building would be scarcely practicable, 
«xcept with long and costly detours, has always made them 
Tery attractive to the miner and quarryman, to whose use in 
this country they have been heretofore almost exclusively con- 
fined. The earliest tramways of this kind which were success- 
fully introduce] consiBted of a single, moving, endless lOpe, 



country. In Europe, however, while these single-rope linee 
were also first in vogue, the double-rope system has of late 
j^ears almoet entirely supplanted them, and has established 
itself, as a general means of trausportation, to an extent hardly 
yet dreamt of here. 

Railroad companies have adopted these lines as regular 
feeders to their main reads, and laws have been promulgated in 
differeut European countries regulatine their construction and 
traffic, the same as for ordinary railroads. This extension of 
their application is due principally, if not entirely, to^the 
perfection attained under the Bleichert system, some features 
of which are shown in the accompanying illustrations. While 
the individual loads to be carried by the single-rope lines 




THE BLEICHERT WIRE-ROPE TRAMWAY, 



from which the loads were suspended. In one system the 
buckets or carriers are attached to saddles, which ride on the 
rope, hut can be separated from it. In another system the 
carriers are attached permanently to the rope. But in each of 
these systems one and the same rope both supports and moves 
the load. 

This fact is really the reason that aerial transportation has 
hitherto not become general in the United States. Lines con- 
structed with the single moving rope, while very efflcient for 
certain purposes, are not available for general use as a 
meane of transportation, because of their limited capacity for 
carrying individual loads, which in no caee can exceed 800 
pounds, and in practice have been much smaller. The original 
aiDgle-n^>e systems are the ones cbiefly used bitberto in this 



FOOT SPAN, OVER THE WEINBACH VALLEY. 



should, for convenience aud economy, preferably not exceed 
150 pounds, and are. in fact, seldom over 100 pounds, the 
lines of this system are adaptable to individual loads up to 
l.OOO pounda each, and in special cases even heavier loads have 
been carried. 

Single-rope systems of tramways, where the moving rope 
carries the load, must necessarily move slowly ; otherwise there 
is great danger that the rope may jump out of the carrying- 
sheaves. These carrying -sheaves are very shallow, so as to 
permit the passage over them cf the saddle or clip. The 
dropping of the rope from the supporting sheaves has always 
been a source of more or less trouble and expense in operating 
these lines. In this system this trouble never occurs, since 
the stationary carrying -cable has no tendency to leave the saddle 
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in which it is carried. Thie being the case, there is no rope. While this correcte the danger of slipping, it gives rise 
difficulty in moving the card of these linee at a speed of three to the objection that the backets ninat be both loaded and 
or four miles an hour. unloaded while moving, since they cannot be stopped without 




BLEICPERT WIRE-ROPE TRAMWAY OP THB SPLIT ROCK CABLE ROAD COMPANY, SYRACUSE, N.Y. 

One of the advantages of these tramways over others consists stopping the whole line. In the system illustrated, both these 

In their capability of surmounting any grade. objections are obviated. Any grade can easily be Burmouuted. 

In one system of single-iope tramways, no grades in the rope provided the contour of the ground is «uch that the inclination 




BLE1CHERT WIRE-BOPE TRAMWAY OF THE SPUT 



CABLE ROAD COMPANY. SYRA0C8B, N.T. 



are permissible steeper than 1 in 3^. In fact, 1 in 4 is really 
about the limit, On steeper grades there is danger of the load 
slipping on the rope. To obviate this danger, another system 
employs a clip which fastens the bucket permanently to the 



ol the carrying-cables is not Bt«eper than 1 in 1 . The inclination 
of these cables does not necessarily follow the contour of the 
ground in all cases. For instance: in crossing valleys and 
streams this system permits the use of long single spans. 
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which, ID the case of the ningle-rope tramwajB, would be The cost of both construction and DiaiDtenanct> a grcBtly 
impracticable. Again: a precipitous rise in the ground incieaeed tor siagle-Tope tramways b; the use of spans longer 
presents no insuperable difficulties, since the curves can usually than 100 feet, or the occurrence of very steep grades. Evea it 




6LBICHERT WIRB-BOFE TRAMWAY AT GRANITE, MONTANA. 

be laid ont so as to bring the inclination of the can7iiig-cable8 onlv one such span or one such grade, is present in s whiAr 

wiUiiD the proper limits. line it becomes necessary to make the entire double lengtb oi 

Tbe other objection ia obviated by the arrangement that moving rope strong enough for the special strain due to tha 

when the car reaches either terminal or anv switch or turn out one spot over which in its endless travel, every part of the ropv 




INTERIOR OP LOADING TBRIUNAL OF BLBICBBRT WIRE-ROPE TRAMWAY AT aEANITE, MONTANA. 

OD the line, it can be automatically disconnected, and run off must pass; and this increase in the size of the rope affects' Ok 

to any point required for loading and discharging. This system dimensions of the supports, sheaves, and other fixtures thzoogh- 

also permits tbe introduction at any point on the line of mov- out the line, thus Tequiring a general increase of coat, nearly 

able or temporary switches or t«rminBls, without the erection as great as if all the spans were equally long or all the fcwiid—' 

of special structures for their support. equally heavy. The wear of the rope is also increased by roawi 
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■ot its greater diameter and the more untavorabte conditions of 
tb>> catenary curve, or gag, on long spans and steep grades; and 
these sources of increased cost ot maintenance affect every part 
■ot the rope. In this system the carrying -cable, being BtationSiry, 
can be locally graduated to the straine it has to hear. The 
cable for the empty cars does not, of oourae, require to be as 
strong as the cable for the loaded cars, and it is therefore made 
only strong enough for the work it has to perform. In like 
manner, if one or more loag spans occur in the line, it is not ne- 
cessary that the whole cable should be made strong enough to bear 
the extra strain at this one point: on the contrary, it is sufficient 
In so strengthen only the portions exposed to this extra strain, 
«nd this is easily practicable. On very long steep grades also, 
where the cable at the head of the incline mast be able to bear 
not only the ordinary working strain due t« the cars, but must 
Also sustain the whole weight of the cable on the incline, this 
is effected by miking the cable in sections of gradually dimin- 
ishing area, thus effecting greit economy in the total weight 
of the cable. A further advantage is, that the traction'Tope 
used, iustead of bsing loaded down by the cars, as in other 
syatemi, is itielf carried and suppsrted by them, thus lessening 
greatly the wear. 
- f The ordinary spans used in the construction of these lines are 
from 150 to 333 feat, but there is no real objection t« spans of 
30D to 000 feet. Many lines built within.the last few years 
have spans up to 1.500 feet. The illustration on thefirstpage, 
taken from a photograph, represents one of these long spans. 
it is 1,00[> Test in the clear, aud form^ part of a line nearly 
-seven miles in length, built for the transportation of 250 tons 
of iron ore per day. This line has bsen in successful operation 
for many years. 

There exists in aature hardly a difflcnlty or obstacle which 
^ould bar the introduction of this system of transportation: in 
fact, in miny cases it is the only one that can be used. While 
this is eminently true where the contour of the ground is 
much broken up and long spans are necess.-iry, this system 
possesses economical advantages even where there are few or no 
natural obstacles to the building of any kind of road. The ser- 
vice is regular; stoppages for repairs are rare; no interruptions 
due either to atmospheric influences or storms are liable to 
occur; the line being elevated, the service is entirely free from 
interference with surface traffl^; wear and tear and expense of 
operating are relatively very low; terminals can be so arranged 
that the material transported can be delivered at the exact spot 
where it is needed, thus saving all expense of re-handling. 
This could Dot be done with a surface road, since, even if the 
cars could be brought close to the point at which the material 
is required, there'would still be a further expense for unload- 
ing, irrespective of the cost of switching and hauling them. 

This system of transportaton is controlled in this country 
by the Trenton Iron Company of Trenton, N.J, 



TEE aiONIFlCiNCE OF TdE DEaBEB OF BACHELOR OF 
ARTS. 

\t the conference of college presidents and professors in 
Philadelphia. Nov. 28, 1939, Professor B. H. GrilHn read a 
letter from President Oilman, dated Oct. 17 (published in the 
February number of the Johnu Hipkin^ U-Uver*Uy Circulars) as 
follows: — 

"It I had been present, I should have asked leave to present 
to your consideration some thoughts respecting the baccalan- 
raate degree; but as I cannot attend, on account of absence 
from the country, I have requested Professor E. H. Griffin to 
say a few words in my behalf. 

"The points to which I should have directed attention are 

"1st, The American propensity to multiply academic titles 
S3 that the reil signiScance of a degree is obscured. 

"id. The tendency to confer the baccalaureate degree in so 
many forms and phrases that its meaning cannot be discovered 
even from the name of the institution which confers it , but 



must often he worked out by a study of catalogues constructed 
in different orders of complexity. 

"3d, The enumeration of the manifold forms of the baccalaa- 
reate degree now given in this country. 

'■4th, The historical significance of the bachelor's d^ree as 
marking attainment of the first grade in the fetlowsfaip of 
scholars, — a grade which may be attained in any faculty of a 
university, arts, medicine, theology, and law. 

".5th, The value of a certificate the meaning of which is 
obvious at first sight, considered from the point of view of the 
holder of a diploma, and, second, from that.of the public. 

' '6th, The importance of restoring, if possible, the baccalau- 
reate degree to an ho'norable significance before it is altogether 
lost. 

' 'Tth, The importance of [acknowledging that it is not essen- 
tial that any one curriculum should be followed in order to at- 
tain the degree of bachelor of arts. 

"eth. It is essential that the candidat« who receives that 
degree should have received much instruction in (a) ancient 
and modem languages and literature, (6) in mathematics, (e) 
in the natural and physical sciences, and (d) in historical and 

''9th, It is also essential that tbe candidate should pursue 
these studies in a public institution, under competent instruc- 
tors, for a definite period, in a systematic way, subject to 
examination, the results of which are to be recorded, pro- 
claimed, and certiSed to by a formal diploma." . . . 

After reading the letter. Professor Oriffln stated that there 
could be no doubt that the baccalaureate degree had lost some- 
thing of the ' 'honorable significance' ' of which President 
Oilman speaks. A recent writer in one of our magazines 
declares that "A. B. is as meaningless an abbreviation as 
exists." This, we are glad to know, continued Professor Griffin, 
is an exaggeration; but it is an exaggeration which contains 
an uncomfortable element of truth. 

So far as it is true that the bachelor's degree has declined in 
dignity and value, the evil is a serious one. In view of its 
historical significance, the interests of learning and the credit 
of the fellowship ot scholars require that this title, which 
marks the completion of a defined stage or period of training, 
should be kept in its original reput«. It is a grave injustice 
that one who has gained the degree, at great expenditure of 
money, time, and labor, should find that others have gotten it 
upon so much easier terms that it becomes almost worthless as 
a guaranty of acquisition. The public have a right to assume 
that learned distinctions are bestowed in good faith, and upon 
some basis of common understanding, and ought not to be 
compelled to go hack of academic titles to find out what they 
mean. Whether it be considered from the point of view of the 
public, or of the individual, or of the general interests of 
learning, few academic questions are of greater consequence 
than the proper significance, and moet eBective defence and 
maintenance, of the bachelor's degree. 

The causes wbich have contributed to this loss of considera- 
tion are — some of them, at least — obvious. 

As is well known, the institutions of higher learning first 
established in this country were modelled, not aft«r the Engli^ 
universities, but after the English collt^ea. This was inevi- 
table under the circumstances, and the American college has 
certainly shown itself well adapted to the conditions of our 
national life. As respects academic titles, however, the systein 
has had its drawbacks. In Great Britain. and Ireland there are 
eleven institutions conferring d^rees; in the United States 
there are about four hundred, not counting colleges for women, 
of which there are perhaps one hundred exercising this 
prerogative. These institutions ore, of course, of all grades of 
merit. Some of them are not greatly unlike the college in the 
Far West, of which Professor Bryce speaks in the "American 
Commonwealth," whose president bad much to say about the 
views of bis faculty, and what bis faculty were going to do; 
the "faculty" consisting at the time, as it appeared, of that 
dignitary and his wife. A peculiar infelicity has attended our 
system as applied to honorary degrees, — as in theology and 
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law, — these being given by institutions which offer no instruc- 
tion in these subjects. An eminent American composer is said 
to have declined the doctorate of music conferred by Yale, on 
the ground, that, as the university did not recognize this 
•subject in its svstem of education, it was presumably incom- 
petent to pronounce judgment about it. However uniform and 
thorough might be the standard of acquirement theoretically 
established by our colleges, their inordinate number, involving 
wide diversities of scholarly and teaching power, must prevent 
their certificates of graduation from bearing any thing like a 
uniform significance in respect to the amount and quality 
either of the instruction offered or of the proficiency attained. 

So far as the bachelor's degree has suffered from this cause, 
there is probably no immediate rentiedy. The suggestion 
occasionally made, that the colleges of a State, or of a larger 
extent of territory, might, for certain purposes, affiliate them- 
selves into a kind of university, and bestow degrees through a 
t;ommon board, is not likely to be received with favor. It is 
possible that something may be done toward the creation of a 
public sentiment unfavorable to the endowment and chartering 
of unnecessary institutions; but the main reliance must be 
upon such a ^i^adual increase of resources and elevation of 
standards as shall diminish the evils which cannot be wholly 
removed. If an agreement of theory and practice could be 
reached among our most influential institutions in regard to the 
bachelor* s degree, this would do more than any thing else to 
determine usage, and to fix the connotation of the title. 

In looking over the reports of the commissioner of education, 
one is struck with the fertility of imagination and invention 
displayed in academic titles. The following enumeration of 
variations of the baccalaureate title is probably not exhaustive: — 

Bachelor of arts, science, philosophy letters, laws, divinity, 
sacred theology, surgery, music, painting, pedagogics, English, 
English literature, Latin letters, agriculture, scientific agri- 
cultiure, agricultural science, architecture, engineering, civil 
engineering, mining engineering, metallurgical engineering, 
mining metallurgy, chemical science, mechanic art, veterinary 
science, domestic art. The colleges for women add a new and 
pleasing element of variety from the fact that it seems to be 
supposed by some that the word ** bachelor'' is a designation of 
sex; and so we have licentiate, laureate, graduate, proficient, 
and, in more distinct antithesis to bachelor, maid. 

The first criticism that one passes upon this list is that most 
of the titles indicate professional rather than liberal acquire- 
ments. The bachelor of science, of philosophy, of letters, may 
have pursued studies entitled to be called liberal; the same 
may be true of the bachelor of laws, divinity, music, of others 
in the list; but it is certain that the holders of most of these 
degrees have acquired a technical rather than a general training. 
Why, then, it may be asked, should they lay claim to the 
title to which usage has attached a different meaning? Is it 
historically just, or is it practically wise, to disregard the 
distinction between a technical and a liberal education by 
applying the baccalaureate title indifferently to both ? Most of 
the colleges represented in the conference distinguish between 
the bachelor's degrees of arts, science, and philosophy, and the 
technical degrees, practical chemist, mining engineer, civil 
engineer, and the rest. It is important that those who hold to 
the old idea of a broad training in fundamental studies, 
precedent to specialization, should do this. 

A question might arise as to what modifications of the bacca- 
laureate title should be considered permissible under this prin- 
ciple. The degrees, bachelor of science, letters, and philosophy, 
are so well established that it is probably useless to make any 
objection to them ; yet it is a fair question whether the subdi- 
vision is of any advantage. If these degrees do not certify to 
a course of study probably ranked as liberal, they ought not, 
according to this view, to be conferred ; if they do, would not 
the simpler, more historical, more intelligible way be to 
comprise them all under the bachelor of arts? The contrast 
between the sciences and the* humanities it may be well to 
recognize by retaining the bachelor of science ; but bachelor of 
letters and bachelor of philosophy are of such indeterminate 



significance that it would be a relief to have them abandoned, 
Is it worth while to retain degrees whose significance no one can 
tell without knowing the institution which conferred them, or 
then without a careful consultation of the catalogue? It 
seemed to Professor Qriffin that the baccalaureate degree would 
be greatly augmented in dignity if it were conferred only under 
the title **bachelor of arts," or, at most, with the variation 
* 'bachelor of science. ' ' 

If the reduction of all the non -technical degrees to a single 
form, or to two forms, were to be accomplished, it would be 
necessary to reach a more definite understanding than at present 
exists as to what constitutes a liberal education. The propo.^i- 
tion laid down by President Oilman, that ' 4t is not essential 
that any one curriculum should be followed in order to attain 
the degree of bachelor of arts," would now be generally con- 
ceded. The rigidly exacted course of study which formerly 
prevailed in all our institutions is now admitted to be imprac- 
ticable. The effort to adapt it to the demands of the new 
sciences, and the modern languages and literatures, made it so 
fragmentary and kaleidoscopic, so far impaired its disciplinary 
power, that some change was acknowledged to be inevitable. 
The only difference of opinion now is as to what subjects shall 
be insisted upon. The modifications of the bachelor's degree 
first named (bachelor of science, philosophy, letters) ordinarily 
indicate that one, at least, of the classical languages has not 
been pursued. The absence of this acquisition seems to render 
the bachelor of arts degree unsuitable ; and, in default of a 
scientific specialty, one of the other titles is resorted to. If it 
were decided to abandon these, what could be done for the 
class of students for whom they were designed? This must, of 
course, depend on one's view of what is necessary to a liberal 
culture. Why not give to those who have studieii no ancient 
language such certificates and titles as best describe their 
work, and, to those who have sufficiently pursued one, concede 
the full rank of bachelor of arts? 

That a liberal education may be properly held to require a 
wider historical and moral horizon than the modern tongues 
alone can give, can hardly be disputed. An acquaintance, at 
first hand, with the manners and sentiments of a civilization 
remote from our own, one unmodified by Christianity, is so pre- 
eminently liberalizing, so quickens one's power of intellectual 
sympathy, so deepens one's sense of the unity of history, so 
enlarges the range and perspective of one's thoughts, that it 
may properly be made the differentia between a general and a 
special training. But are two ancient languages necessary for 
this? Is it even necessary that one of the classical languages 
should be pursued ? Would not Semitic or Sanscrit studies, if 
these should happen to be unaccompanied by Greek or Latin, 
'secure the same end? The main thing is to get a genuine hold 
upon a distant past. 

The literary and aesthetic reasons for the study of the classical 
languages, that is, of Greek, which is the real issue in the 
case, it is not necessary to belittle the force of. But how few 
candidates for the degree of bachelor of arts ever acquire any 
refinement or delicacy of Greek scholarship! How few teachers 
— happily there are signal and distinguished exceptions to this 
remark — teach Greek otherwise than as a grammatical drill, 
or, at the best, a philological discipline! Was ever the Hellenic 
spirit and form better reproduced than by Keats, who could 
not read Greek at all? 

It is not, in Professor Griffin's opinion, easy to justify the 
insistence upon both Greek and Latin as essential to a liberal 
education. We may be in danger of displaying in behalf of 
Greek studies something of the same excessive deference to 
traditionary habits and standards which worked so powerfully 
against their reception in the fifteenth century. It is undeni- 
able that the majority of men in two, at least, of the so-called 
learned professions, — law and medicine,— in editorial work and 
in politics, are not, in the academic sense, liberally educated 
men. Is not this due in part to the fact that we have been 
t^ rigid at certain points, making our education seem remote 
from life and pedantic? If it should seem wise to bestow the 
bachelor of arts degree without Greek, we could simplify our 
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Domenclatiue by dispensiD^ with the degrees of bachelor of 
letters and of philosophy; we could carry to full graduation 
some who now pursue partial courses of study; we could 
obviate criticisms, which proceed not always from so-called 
''practical'' men, but often from persons abundantly qualified 
to form an opinion, — graduates, not rarely, of our own 
institutions. 

* *But while this additional freedom may wisely be conceded, * ' 
the speaker went on to say, *'it is of the last importance that 
we insist upon those fundamental subjects which any rational 
theory of a liberal education must include. President Oilman 
enumerates these as follows: 'It is essential that the candidate 
who receives that degree should have received much instruction 
in (a) ancient and modem languages and literature, (b) in 
mathematics, (c) in the natural and physical sciences, (d) in 
historical and moral sciences.' I need not stop to show why 
these four classes of subjects are essential : we are not likely 
to disagree about that. Experience has shown, what one's 
knowledge of human nature would lead one to expect, that 
young men, left wholly to themselves, will not apportion their 
time equitably between these different interests. . 

' 'Professor West of Princeton took the trouble, three or four 
years ago, to summarize the choices of elective studies made 
by members of a recent class at one of our leading colleges. A 
more careful administration of the system probably prevents, 
at the present time, such extreme abuse of liberty; yet these 
facts are instructive as an illustration of a danger against 
which we need to guard. The first man in standing omitted 
two of the classes of subjects named by President Oilman, 
taking no course in mathematics or in science. The second 
omitted nearly three, taking" no course in mathematics, in 
science (except botany), in philosophy, history, or political 
science. The third took no science and no philosophy. The 
fourth took no course in philosophy, history, political science, 
classics, modern languages. How can we consider a man 
liberally educated who has studied, during his collegiate resi- 
dence, no modem language, no ancient language, no logic, 
peycholoKy, or ethics, no history, no political or social science? 
Omissions of like significance occur in the case of each of the 
ten highest men, while the men at the bottom of the class show 
a marked inclination to the easiest subjects. We cannot plead 
the example of the Oerman universities, for we have no such 
preliminary training as the Oerman gymnasia afford. It is 
obvious that unrestricted liberty of election cannot be per- 
mitted. No- degradation of the baccalaureate degree is com- 
parable to that which would come from the general adoption of 
such a system in our colleges. The degree has at present an 
approximate uniformity of meaning. This would speedily and 
totally disappear." 

The suggestions which Professor Oriffin offered, on the basis 
of President Oilman's paper, are these: — 

1. Diminish the evils growing out of the number of our 
colleges, and the inferiority of some of them, through an agree- 
ment among the strongest and best, which would have the 
force of an authoritative example. 

2. Distinguish sharply between the technical and the bacca- 
laureate degrees, reducing the latter to one, or, at most, two 
forms. 

8. Relax the requirement in regard to Oreek, accepting one 
ancient language as sufficient for the bachelor of arts degree. 

4. Allow no elections on the part of students that will pre- 
vent a suitable distribution of attention between the four great 
groups of subjects which have been named. 



HEALTH MATTERS. 

The R61e of Potable Waters in the Etiology oL Typhoid- 
Fever. 

There has long been a consensus of medical opinion as to 
the role of drinking- wat-er in the causation of typhoid, and 
facts to prove an etiological relation are accumulating every year. 
According to the Boston Medical and Surgical Journal, Yaillard 



has made a communication to the Societe M^dicale des. 
Hopitaux, in which he furnishes new bacteriological proofs. 

1. In March, 1889, there broke out in the regiment of cavalry 
quartered at Melun an epidemic of typhoid-fever, but only one 
squadron was affected. This squadron made use of the water 
of a particular well which had been contaminated in some 
unknown way. Repeated examinations of samples of this 
water revealed the presence of the bacillus typhosus, 

2. At Cherbourg there was an epidemic of enteric -fever, 
affecting particularly a military company. The water-supply 
of this part of the city had been contaminated by typhoid 
dejections in a manner easily explicable, and samples of this 
water showed the bacillus typhosus in abundance. 

3. Similar facts were noted with regard to epidemics which, 
prevailed last year and the year before at Miranda, at Bourg-en- 
Bresse, and at Chatellerault. 

M. Vaillard*s method of identifying the typhoid bacillus- 
seems to have been in accordance with the most approved data 
of bacteriological science. 

At the same meeting, Chantemesse stated some facts of 
interest respecting the infiuence of Seine water on the preva- 
lence of typhoid epidemics. It was remarkable, that when- 
ever, from accident happening to the reservoirs or mains of the 
other water sources, the water of the Seine was distributed to 
the various departments and drank by the inhabitants or the 
soldiery, an epidemic of typhoid appeared. 

This statement was corroborated by M. Schneider at a meet* 
ing of the Societe de Medecine Publique, Dec. 27, 1889, who 
also showed, by facts that had come under his own observatioi^ 
as military surgeon, that the use of Seine water for drinking; 
had repeatedly been followed by epidemics of enteric-fever.. 
Such an epidemic has recently prevailed in the barracks of Paris,, 
owing to the temporary shutting-off of the water of the Vanne^ 
wl^ich seems to be of exceptional purity. 

The Grippe and Cholera. 

FeazB having been expressed as to a possible connection be- 
tween influenza and cholera epidemics. Dr. Smolenski publishes, 
in the Russian Official Messenger, an elaborate report upon the 
subject. He points out that the suspicion is not new, and that in 
1837 it was discussed by Oluge (''Die Influenza"), and refuted.. 
In fact, influenza or grippe epidemics have been known in Eu- 
rope since 1173, that is, for more than seven hundred years; while 
the first cholera epidemic appeared in Europe in 1823, but did 
not spread that time farther than Astrakhan. Six years later it 
broke out in Orenburg; next year, in Caucasia and Astrakhan 
again, whence it spread over Russia, and in 1881 reached western 
Europe. As a rule, influenza spreads very rapidly ; and at St. 
Petersburg in 1782, says Nature, no fewer than forty thousand 
persons fell ill of it on the same day (Jan. 14) . In 1833 its 
progress was also very rapid, and within a few days it appeared 
at places so far apart as Moscow, Odessa, Alexandria, and Paris ; 
while cholera epidemics are usually slow in their migrations, 
from one place to another. Moreover, influenza is chiefly & 
winter epidemic, while cholera prefers the spring and the suta- 
mer. 

Dr. Smolenski has further tabulated all influenza and cholera 
epidemics which have broken out in the course of this c^ituiy in 
Europe; and he comes to the following results: influenza broke 
out in 1816 in Iceland; 1827, in Russia and Siberia; 1830-3&» 
in Europe generally; 1836-37, in Europe; 1838, in Iceland;; 
1841-48 and 1850-51, in Europe; 1853, in the Faroe Islands; 
1854-55 and 1857-58, in Europe; 1856, in Iceland and the Faxoe 
Islands; 1862, Holland and Spain ; 186^-64, France and Switzer- 
land; 1866, France and Oreat Britain ; 1867, France, Oermany*„ 
and Belgium; 1868, Turkey;, and 1874-75, western Europe^ 
As to the cholera epidemics during the same period, they were, 
1823, Astrakhan and Caucasia (from Persia); 1829, Orenburg: 
(from Turkestan) ; 1830, Russia (from Persia) ; 1831-37, various; 
parts of Europe. The next epidemic appeared in 1846 in Tiaiis- 
Caucasia (coming from Persia) t in 1847 it spread over Siberiat 
and Russia, and in 1848 it was in Europe; in 1849-52 it wa& 
followed by feeble outbreaks all over Europe. Th^ third cholaEa 
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epidemic came from Persia again in 1852, and it resulted in a 
sevei'e outbreak during the years 1853-55 in f^urope, followed by 
feebler outbreaks till 1861. The fourth cholera epidemic came 
through the Mediterranean ports in 1865, and lasted in Ehirope 
till 1868, vwith feebler epidemics in 1869-74. The latest invasion 
of cholera was in 1884, when it came again through the Mediter- 
ranean ports. As to the cholera epidemic which now begins to 
die out in Persia and Mesopotamia, it certainly is a danger ; the 
more so, as, out of the five epidemics of cholera which have 
visited Europe, three have come from Persia. 

Burial Reform in England. —After a period of incubation 
which has been spent in educating public opinion in the matter 
of the hygienic iniquity of the present system of interment, 
the group of sanitary philanthropists, with tbe Duke of West- 
minster at their head, who have taken up the ungrateful task 
of bringing the necessary reforms to pass, have at last decided 
to approach the government with the object of having their 
contentions indorsed by the Legislature. How far the general 
public will consent to allow their cherished usages in this 
respect to be interfered with, we are unable to guess, but the 
object in view will certainly commtod itself to those who have 
a tiionght beyond the morrow. What is required, says the 
Medical Press and Circular of Jan. 1, 1890, is the prohibition 
of leaden and other solidly constructed coffins, the effect of 
which is to indefinitely retard complete decomposition, and so 
prolong the period during which the dead are not only 
aesthetically objectionable, but are an indisputable source of 
danger to jthe living, wicker-work or papier-nuiche receptacles 
alone being used. Tl is is, after all, no very startling innova- 
tion, and is not open to the sentimental and theological objec- 
tions which some persons entertain to the more radical plan of 
cremation. It is merely a sanitary precaution of an elementary 
kind; and, whatever the immediate fate of the movement may 
be, it must sooner or later impose itself. The effect of legisla- 
tive interference would simply be to hasten and generalize the 
practice among those who have too much to do in this world 
to find time to decide upon the material of which their coffin 
is to be made. We are rather inclined to agree with Sir 
Spencer Wells in his suggestion that in future only properly 
cremated remains should be admitted to funeral honors in 
Westminster Abbey and other national mausoleums. Not only 
would there result a valuable economy of space, but tbe very 
deleterious odor of decomposing sanctity which pervades many 
aacred edifices would be done away with. 

Action op the Liver on Poisons. — Dr. Roger points out that 
the liver modifies the toxic effects of several poisons, as has 
already been noted by Schiff, Hegar, Jacques, and Lautenbach. 
He has performed certain experiments, as we learn from the 
Provincial Medical Journal, which demonstrate clearly its 
modifying action with regard to nicotine, atropine, quinine, 
and strychnine; also certain putrid and intestinal poisons, 
peptones, and some salts, particularly ammoniacal salts. On 
the other hand, the liver exercises no influence over other sub- 
stances, such as digital ine, ' some salts (potash and soda), 
glycerine, etc. The liver, therefore, like the kidney, possesses 
an elective action. To control these results, it is necessary that 
the poison should be absorbed very slowly. In the case of a 
diseased liver (cirrhosis, fatty degeneration, etc.), in which the 
parenchyma no longer contains glycogen, the liver does not act 
on poisons, but it suffices to administer substances capable of 
forming glycogen, to see the hepatic gland again competent to 
transform poisons. The action of the healthy liver is continu- 
ally exerted against toxic substances in the system;' it is still 
more marked in those infectious diseases in which decided toxic 
effects are produced. Some clinical facts go to prove that 
many morbid symptoms are due to insufficiency of the liver in 
regard to poisons. 

'Does Salting Meat destroy Bacteria? — Professor J, Forster 
of Amsterdam has published an account of some investigations 
made in his laboratory by himself and De Freytag, having for 
their object the determination of the effect of the common 
process of salting or pickling meat on various forms of bacteria. 



It was found, as stated in the British Medical Journal, that 
cEoiera '^acilli 'were 'soon destroyed under the influence of 
abundance of salt, usually in a few hours, but that typhoid 
bacilli, pyogenic staphylococci, the streptococci of erysipelas, 
and the bacilli of porcine infectious diseases, frequently retained 
their vitality for several weeks, or even months, in spite of the 
presence of abundance of salt. The same was also true of the 
bacilli of tubercle. In some cases these bacilli were found 
alive after being two months in pickle, their vitality being 
proved by their capacity for infecting new cultures. Portions 
of the viscera of a tuberculous animal, preserved for a consid- 
erable time in salt, were found capable of causing tuberculosis 
in a healthy animal when introduced into its peritoneal cavity. 
Experiments on the spleen of an animal which had died of 
malignant anthrax showed that salt possessed the power of 
destroying the bacilli of this disease in about eighteen hours. 
These, as well as cholera bacilli, were found to require seven 
and one-half per cent of salt to destroy them. From these 
facts it would appear that salting or pickling has but little 
destructive effect on many of the more common forms of bacilli 
liable to be found in diseased meat. 

The Electrical Phenomena of the Human Heart. — A 
special meeting of the Berlin Physiological Society was called 
by Professor Dubois-Reymond on Dec. 27, 1889, in order to see 
a demonstration by Dr. Augustus Waller on man and uninjured 
animals of the electro-motive action accompanying the beat of 
the heart. Besides the ordinary members of the society, tbe 
leading physicists of Berlin were invited, and Professors Helm- 
holtz and Kundt witnessed the experiments. Dr. Waller, says 
the British Medical Journal ot Jan. 11, employed the capillary 
electrometer magnified 1,250 times, and thrown on a ground - 
glass screen in one of tbe lecture-rooms of the Physiological 
Institute, and demonstrated the electro-motive action of the 
heart on a horse and on a dog. The horse stood in a courtyard 
near the lecture-room. Electrodes were attached to his extremi- 
ties by firm bands, and the wires from the electrodes were 
passed through the window to the electrometer in the prepara- 
tion-room adjoining the lecture-room. The dog stood in the 
lecture-room. In the library of the institute, Professor Dubois- 
Reymond allowed the demonstration to be made on himself, so 
that the pulsations might be seen directly through the micro- 
scope by all the members present. 

The Health of London in 1889. — Remarkable as has been 
the continual decline of the death-rate in England and Wales 
in recent years, the decrease of the rate of mortality in London, 
with its aggregate population of more than four millions, with 
constantly increasing density, is still more remarkable, says 
the Lancet of Jan. 4, 1890. The registrar -general, in his last 
annual summary, reported that the death-rate registration in 
London in 1888 was 18.5 per 1,000, being **far the lowest 
death-rate as yet recorded in London," the next lowest being 
19.8, 19.9, and 19.6 in the three immediately preceding 
years, 1885, 1886, 1887, previous to which the London death- 
rate had never fallen below 20 per 1,000. The death-rate in 
1889, moreover, again fell, and was considerably below the 
low rate in 1888. The registrar-general's return for the fifty- 
second week of 1889 affords the means of calculating that the 
mean annual death-rate in London in the fifty-two weeks of 
last year did not exceed 17.5 per 1,000, which was 1 per 1,000 
below the rate in 1888. 

Floods and Their Results from a Sanitary Standpoint.— 
We learn from the Medical Record that arrangements have been 
made to hold a tri -State sanitary convention at Wheeling, 
W. Va., Feb 27 and 28, 1890. Representatives will be present 
with papers and addresses from Pennsylvania, West Virginia, 
and Ohio. The object of the convention is to consider the 
question <jf fioods and their results from a sanitary standpoint, 
and the best methods of managing the sanitary interests of a 
given community after such a calamity. Owing to the mutual 
relations held by these three States with reference to large 
rivers, and the numerous towns in each one of these States 
that are annually affected by fioods and their results, it has 
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been thought wise to hold a oonventioD for studying how best 
to manage the sanitary interests of cities and towns so affected. 
Every person interested directly or indirectly in this important 
subject is earnestly requested to be present and assist in dis- 
cussing the papers, and add whatever iDformation he can to the 
solution of these practical and most important questions, 
affecting as they do the health and lives of thousands of 
citizens of these three great commonwealths annually. 

Cholera and Europe. — The epidemic of cholera which has 
for so many months been raging in the valleys of the Tigris 
and Euphrates and the interior of Mesopotamia has also made 
considerable inroads into Persia. Reports of the epidemic 
having crossed the western boundary of Persia have been 
heard from time to time; but it has now been announced 
to the Faculty of Medicine of Paris, that there has been an 
alarming increase of the disease in central Persia and on the 
Turko-Persian frontier, and that the inhabitants are fleeing 
toward the north. All those who can afford the journey are 
trying to reach the Russian ports on the Caspian. Remem- 
bering that this is the route into Europe which the Cholera has 
80 frequently taken, the announcement, says The Medical and 
Surgical Reporter, must be regarded as one of great gravity. 
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The Raptoity of Mental Processes in Insanity. — The fact 
that the change in the mode of responding to the stimuli of 
the environment, characteristic of a disturbed mental equilib- 
rium, will reveal itself in things important and trivial, has 
often been emphasized and illustrated. In this respect a com- 
parison of the time required for performing simple mental 
operations in the insane with similar times in normal indi- 
viduals is interesting, especially if we take account of the 
nature of the disease. The chief point in such an investigation 
is to secure a fair comparison, — a desideratum which former 
studies have not sufficiently taken into account. The most 
recent contribution to this field comes from a lady (Marie 
Walitzky, Eevuje PhUosophique, December, 1889) , and furnishes 
interesting results, based upon ^ sound method. She has 
chosen for her subjects men of good education — physicians, 
military officers, bankers, etc. — suffering from mental disease, 
and compared the times they require for executing certain 
mental processes with the times required for the performance 
of the very same processes, tested by the same apx)aratus, under 
the same conditions, by healthy physicians and other intelligent 
persons. The subjects were three persons suffering from 
paralytic dementia,-— a case of remission after intense maniacal 
excitement ; a case of general paralysis (in the initial sta^e of 
excitability) ; and another case observed at two different stages 
(in the period of remission, and in a state of maniacal agita- 
tion). Experiments were also made upon another patient 
whose disease is not altogether clear, and who was in a condition 
very nearly normal. The preliminary stages of practice were 
overcome; though times differing largely from the average 
always occurred, and had to be rejected. The processes studied 
were (1) the simple re-action time (with each hand) to a 
souQd; (2) a choice of re-action, re-acting with the one hand to 
a loud sound, and with the other to a low one; (8) the re- 
action to a spoken word ; (4) the ordinary association of one 
word with another ; (5) the addition of one number to another. 
The associations were further distinguished as external, e.g., 
flour-hour, mouth-nosey in which the link was not logical, but 
rather accidental ; internal or logical associations, such.as tahle- 
roundy house-dwelling ; and assocations fixed by habit, such as 
pater-nosier, Adam-Eve. Of course, these distinctions are 
neither absolute nor always easy to apply, and the same asso- 
ciation may take place differently in different persons. Each 
average for each subject is founded upon about a hundred and 
fifty observations. The most important conclusions are the 
following: in the three cases of paralytic dementia the simple 
re-action time is lengthened, .225, .888, and . 864 of a second ; 
while in the average of five healthy individuals this average 
was .188 of a second; while in the other cases, mainly condi- 



tions of remission, no essential difference exists, the average 
time being . 201 of a second. The difference in the time of re -action 
to a weak and to a strong stimulus is about the same in sane 
and insane, except in the two most pronounced cases of paraly tia 
dementia, where the additional time needed to re-act to a slight 
stimulus is one- tenth of a second or more. The choice time is 
(and a similar relation holds of the other times) often three or 
four times as long in the paralytic dementia as in sanity, but 
approaches, though it is far from reaching, the normal in the 
states of remission : dementia, .816 of a second; remission, .62S^ 
of a second; normal, .864 of a second. The re- action to words 
is markedly longer than the normal only in the severest case 
of dementia, .864 of a second; normal, .285 of a second. The 
association time is most lengthened in a state of remission 
approaching melancholy, 1.877 seconds; in the state of remis- 
sion, as in paralytic dementia, it approaches the normal, .89^ 
of a second (normal, .680 of a second) . In mania this time i» 
shortened, .268 of a second. In those cases in which the 
patient was observed in two different stages of the disease, the 
same result is confirmed: the association time diminishes, and 
the choice time increases, as the maniacal agitation becomes 
more, pronounced. The observations respecting the nature of 
the association are too limited to be separately discussed. 
These results suggest to the authoress the view, that, grant- 
ing a reduction in association time to be dependent upon 
the faculty of unconsciously reproducing the associations 
fixed in the memory, the automatic function of the mind 
is increased in the initial stages of mental impairment, and 
that, parallel with this increase of mental automatism, the 
activity of the will decreases, its processes being slower. 
As the intellectual powers fade, the automatic functions also 
become slow, and finally even the perception of the simplest 
impressions is slackened. In the period. of remission, even at. 
its best, the mental powers do not fully recover: the automa- 
tism of the brain becomes normal, but the recovery of the 
will is incomplete. 

A CJURious Mental Trait. — A correspondent of the German 
Anthropological Society tells of his meeting a farmer by the 
name of Lowendorf , who had a peculiar habit of writing- 
**Austug" for ''August,*' his Christian name. Some years 
later he was inspecting a school, and heard a little girl read 
"leneb" for "leben," "naled'' for "nadel," and the like. 
Upon inquiring, he found that her name was LOwendorf, and 
that she was a daughter of his former friend the farmer, now 
dead. This defect was noticeable in the speech and writings 
of both father and daughter. It appeared in the father as the 
result of a fall that occurred some time before the birth of his 
daughter. 

NOTES AND NEWS. 

We regret to announce the death of Gustave-Adolphe Him, 
the eminent physicist. He died at (Ik)lmar on Jan. 14, in his 
seventy-fifth year. 

— A new kind of butter is now being made in Germany from 
cocoanut-milk. The Calcutta correspondent of the London Times. 
says that the cocoanuts required for this industry are imported in 
large numbers from India, chiefiy Bombay, and that the trade 
seems likely to attain still greater importance. 

— Special attention was called by the United States Hydro- 
graphic Office to the unusually early southward movement of 
ice. Already (Feb. 1) tliirty-six reports have been received of 
ice sighted since Jan. 5, and the positions and dates indicate that 
the ice season is one of the earliest on record, — nearly a month 
earlier than usual. This is undoubtedly due in large part to the 
prevalence of severe northerly gales east of Labrador, coincident 
with the heavy westerly gales of December and January along 
the transatlantic route. Masters of vessels should keep well clear 
of the Grand Banks for a few months, till there is less danger 
from icebergs and field-ice. 

— Professor S. P. Langley, in a paper on the ' *Temperature of 
the Moon, ' ' in the December Journal of Science, states, that, of 
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the numerous conclusions to be drawn from this research, the 
most important one is that the mean temperature of the sun- 
lit lunar soil is much lower than has been supposed, and is 
probably not greatly above zero Centigrade. In a postscript 
Professor Langley says, **I would ask to be allowed here to state 
that the very considerable expense for the special means and re^ 
duction of the preceding series of lunar researches was borne by 
one of the most generous and disinterested friends that science 
has had in this country, — the late William Thaw of Pittsburgh. 
By his own wish, no mention of his name was made in previous 
publications in connection with the results so greatly indebted 
to his aid. His recent death seems to remove the restriction im- 
posed by such a rare disinterestedness. 

— The proceedings of the International Marine Conference 
came to an end Dec. 31, 1889, and a final act has been issued 
showing for each division of the programme, and in the order of 
the divisions, the resolutions adopted. The delegations of the 
twenty-eight nations represented will now make their r.eports to 
their home governments, but none of the rules adopted will go 
into effect until approved and enforced by appropriate legislation. 
Relative to the great question of course-indicating sound-signals 
in foggy or thick weather, it was decided, after mature delibera- 
tion, tiiat it is inexpedient to adopt any one of the various sys- 
tems proposed. The various other questions before the conference, 
such as lights, sound-signals, distress-signals, regulations re- 
garding the seaworthiness, draught, and designation of vessels, 
the saving of life and propei'ty from shipwreck, qualifications for 
officers and seamen, steamer-lanes, etc., were considered thor- 
oughly, and the conclusions arrived at must command general 
attention and respect. It is of interest to note here that the carry- 
ing of white range-lights by steamers is favored, although not 
made obligatory; and steamer-lanes for transatlantic navigation 
are not adopted, although the various companies are urged to 
adopt regular routes for vessels of their own lines. The increased 
attention given to such subjects as the remoyal of dangerous 
derelicts and the use of oil to prevent heavy seas from breaking 
on board is of especial interest to the United States Hydrographic 
Office, in view of the efforts made to circulate information on 
these subjects by the * 'Pilot Chart. * ' 

— The International Horticultural Exhibition to be held in 
Berlin under royal and imi)erial auspices, from April 25 to May 
5, will be characterized by two special features, — an exhibition 
of horticultural architecture, and one of horticultural models, 
apparatus, etc. It is requested that all exhibits or announcements 
of such should be promptly sent to the general secretary of the 
Society for the Promotion of Horticulture, Professor Dr. L. Witt- 
mack, Invalidenstrasse 42, Berlin N., from whom all further in- 
formation may be obtained. The exhibition will be held in the 
Boyal Agricultural Exhibition Building, on the Lehrt Railway. 
The general organizer of the scientific department is Professor 
Dr. Pringsheim, and the following gentlemen have undertaken 
the management of special branches : for the geography of plants. 
Professor Dr. Ascherson; for physiology. Professor Dr. Frank; 
for seeds, Herr P. Hennings ; for morphology, anatomy, and the 
history of development, Professor Dr. Kny ; for fungi, Professor 
Dr. Magnus; for soils, Professor Dr. Orth; for history, literature, 
and miscellaneous^ Dr. Schumann; for officinal and technical 
objepts, Dr. Tschirch. The minister for agriculture. Dr. "Frei- 
herr v. Lucius-Balhausen, will be the honorary president of the 
exhibition. The city of Berlin has granted the sum of 15,000 
marks towards its expenses, and a guaranty fund of 80,000 maiks 
has been raised. 

— The marine meteorological service in the Spanish West Indies 
was organized about a year ago, and was in active operation dur- 
ing the last hurricane season, as already stated on the * Tilot 
Chart.*' Its importance to the West Indies, Mexico, and the 
United States, as well as to the commerce of every nation navi- 
gating the Bay of North America, is so great that it is gratifying 
to learn that its establishment has been definitely approved by a 
recent royal order issued through the minister of marine, Madrid. 
It is in charge of a commander in the navy, assisted by two lieu- 
tenants*, with headquarters in Havana, at the Corbandancia Gen- 



eral del Apostadero, and a number of secondary reporting stations 
at points along the coasts of Cuba and Porto Rico. Capt. Luis 
Garcia y Carbonell, who has organized the service, has been des- 
ignated as its director. The United States Hydrographic Office 
has already, upon several occasions, acknowledged valuable* 
assistance from Capt. Carbonell, and it regards the establishment 
of this weather service upon a permanent and effective basis as 
of the greatest importance to the interests of commerce. 

— The month of January was remarkable for the tempestuous 
weather that prevailed almost uninterruptedly over the trans- 
atlantic steamship routes. Storms succeeded each other in rapid 
succession, the majority of them having developed inland, and 
moved east-north-east, on very similar paths, from Nova Scotia 
and across southern Newfoundland. The most notable storm of 
the month was probably the one that developed in the St. Law- 
rence valley, and moved out to sea across the Straits of Belle 
Isle early on the 3d, when it was central about latitude 52^ 
north, longitude 48^ west. It then moved nearly due east, rap- 
idly increasing in intensity, until reaching the 20th meridian, 
when it cui-ved to the north-eastward, and was central on the 5th 
about latitude 55^ north, longitude 17" west, and disappeared 
north of Scotland. The barometric pressure in this storm was 
remarkably low, the lowest corrected reading reported being 
27.93, at 4 P.M., Jan. 4, about latitude 53^ north, longitude 28** 
west. This was reported to the United States Hydrographio 
Office "by Capt. Johnson, of the British steamship '*Connemara," 
who further states that the storm was accompanied by winds of 
hurricane force, with terrific squalls, occasional hail, and moun- 
tainous seas. 

— The January number of the Kew Btdlttin contained an able 
and most interesting report, by Dr. Francis Oliver, on the so- 
called weather-plant. This plant is Ahnis preoatorius, Linn. , a 
well-known tropical weed. Mr. Joseph F. Nowack claims to 
have discovered that its leaves have '*the peculiar property of 
indicating by their position various changes in nature about 
forty-eight hours before the said changes occur." Numerous 
observations with hundreds of such plants have convinced him 
that **any given position of the leaves corresponds always to a 
certain condition of the weather forty-eight hours afterwards. ' ' 
Some time ago he devised an apparatus for the purpoee of putting 
his supposed discovery to practical use. It consists of a * 'trans- 
parent vessel containing the weather-plant, closed on all sides, 
protected against injurious external influences, and adapted, to 
be internally ventilated and maintained at a temperature of at 
least 18^ Reaumur, these being the conditions under which, in 
temperate climates, Nowack' s weather-plant answers the purpose- 
of a weather-indicator." Last year Mr. Nowack was anxious 
that his apparatus should be scientifically tested at Kew, but it 
would not have been easy for any member of the staff of t^e 
Royal Gardens to find time for the necessary observations. The 
task was undertaken by Dr. Francis Oliver, who now presents 
the results of his investigation. The following, as we learn from 
Nature J is a summary of the conclusions at which he has arrived : 
''I contend that all the movements exhibited by the leaves of 
Abrus precatorius depend on causes not so far to seek as thoEe 
suggested by Mr. Nowack. The ordinary movements of the leaf- 
lets, of rising and falling, are called forth in the main by 
changes in the intensity of the light. In a humid atmosphere 
they are more sluggish than in a relatively dry one. In other 
words, when the conditions are favorable for transpiration, the* 
movements are most active. The position for snow and hail is 
connected intimately, in the cases that have come under my 
observation, with a spotting or biting (by insects) of the leaflets, 
and is not due to any other external factor. The position for fog^ 
and mist, and for electricity in the air, is probably due to the 
disturbance caused by varying light, the rhythmical movements 
of the leaflets being temporarily overthrown. The position indi- 
cating thunder and lightning I take to be pathological from its 
tendency to recur on the same leaves. Daily movements of the 
rachis constitute a periodic function in this as in many other 
plants with pinnate leaves. The regularity of these oscillations 
is considerably influenced by both light and temperature." 
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THE PALEONTOLOGICAL EVIDENCE FOR THE TRANS- 
MISSION OF ACQUIRED CHARACTERS. » 

Much of the evidenoe brought forward in France and Germany 
in support of the transmission of acquired characters, which has 
been so ably criticised in Weismann's recent essays, is of a very 
different order from that forming the main position of the so- 
called Neo-Lamarckians in America. It is true that most Ameri- 
can zoologists, somewhat upon Semper' s lines, have supported 
ihe theory of the direct action of environment, always assuming, 
howBver, the question of transmission. But Cope, the able if 
jsomewhat extreme advocate of these views, with Hyatt, Ryder, 
Brooks, Dall, and others, holding that * *the survival of the fit- 
test' ' is now amply demonstrated, submit, that, in our present 
need of an explanation of the origin of the fittest, the principle 
lof selection is inadequate, and have brought forward and dis- 
cussed the evidence for the inherited modifications produced by 
re-actions in the organism itself : in other words, the indirect ac- 
tion of environment. The supposed arguments from pathology 
and mutilations have not been considered at all : these would in- 
volve the immediate inheritance of characters impressed upon 
jbhe organism and not springing from .internal re- actions, and 
(thus differ, both in the element of time and in their essential 
{principle, from the above. As the selection principle is allowed 

' This article is an informal reply to the position taken by Professor Weis- 
snann in his essays upon heredity. I have borrowed freely from the materials 
dit Cope« Ryder, and others, without thinking it necessary to give aoknowledg- 
cneot in each case. {Reprinted from Nature.] 



all that Darwin claimed for it in his later writings, this school 
stands for Lamarckism phis — not versus — Darwinism, as Lan- 
kester has recently put it. There is naturally a diversity of 
opinion as to how far each of these principles is operative, not 
that they conflict. 

* The following views are adopted from those held by Cope and 
others, so far as they conform to my own observations and apply 
to the class of variations which come within the range of paleon- 
tological evidence. In the life of the individual, adaptation is 
increased by local and general metatrophic changes, of necessity 
correlated, which take place most' rapidly in the regions of least 
perfect adaptation, since here the re-actions are greatest. The 
main ti*end of variation is determined by the slow transmission, 
not of the full increase of adaptation, but of the disposition to 
adaptive atrophy or hypertrophy at certain points. The varia- 
tions thus transmitted are accumulated by the selection of the 
individuals in which they are most marked, and by the extinc- 
tion of inadaptive varieties or species. Selection is thus of the 
ensemble of new and modified characters. Finally, there is suffi- 
cient paleontological and morphological evidence that acquired 
characters, in the above limited sense, are transmitted. 

In the present state of discussion, every thing turns upon the 
last proposition. While we freely admit that transmission has 
been generally assumed, a nftiss of direct evidence for this 
assumption has nevertheless been accumulating, chiefly in the 
field of paleontology. This has evidently not reached Professor 
Weismann, for no one could show a fairer controversial spirit, 
when he states repeatedly, * *Not a single fact hitherto brought 
forward can be accepted as proof of the assumption. ' * It is, of 
course, possible for a number of writers to fall together into a 
false line of reasoning from certain facts. It must, however, be 
pointed out that we are now deciding between two alternatives 
only ; viz. , pure selection, and selection pltis transmission. 

The distinctive feature of our rich paleontological evidence is 
that it covers the entire pedigree of variations : we are present 
not only at, but before birth, so to speak. Among many ex- 
amples, I shall select here only a single illustration from the 
mammalian series, — the evolution of the molar teeth associated 
with the peculiar evolution of the feet in the horses. The feet, 
starting with plantigrade bear-like forms, present a continuous 
series of re-adjustments of the twenty-six original elements to 
digitigradism which furnish proof sufficient to the Lamarcktan. 
But, as selectionists would explain this complex development and 
reduction by panmixia and the selection of favorable fortuitous 
correlations of elements already present, the teeth render us more 
direct service in this discussion, since they furnish not only the 
most intricate correlations and re-adjustments, but the complete 
history of the addition of a number of entirely netv elements, — 
the rise of useful structures from their minute embryonic, ap- 
parently useless, condition, the most vulnerable point in the pure 
selection theory. Here are opportunities we have never enjoyed 
before in the study of the variation problem. 

The first undoubted ancestor of the horse is HyracotJierium. 
Let us look back into the early history of its multicuspid upper 
molars, every step of which is now known. Upon the probabil- 
ity that mammalian teeth were developed from the reptilian 
type, Cope predicted in 1871 that the first accessory cusps would 
be found on the anterior and posterior slopes of a single cone ; i.e., 
at the points of interference of an isognathous series in closing 
the jaws. Much later I showed that precisely this condition is 
filled in the unique molars of the Upper Triaasic Dromotherium, 
These, with the main cusp, form the three elements of the tri- 
tubercular crown. Passing by several well-known stages, we 
reach one in which the heel of the lower molars intersects, and, 
by wearing, produces depressions in the transverse ridges of the 
upper molars. At these points are developed the intermediate 
tubercles which play so important a role in the history of the 
ungulate molars. So, without a doubt, every one of the five 
main component cusps superadded to the original cones is first 
prophesied by a point of extreme wear, replaced by a minute 
tubercle, and grows into a cusp. The most worn teeth, i.e., the 
first true molars, are those in which these processes* take place 
most rapidly. We compare hundreds of specimens of related 
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species. Everywhere we find the same variations at the same 
stages, differing only in size, never in position. We extend the 
comparison to a widely separate phylum, and find the same 
pattern in a similar process of evolution. Excepting in two or 
three side-lines, the teeth of all the Mammalia have passed 
through closely parallel early stages of evolution, enabling us to 
formulate a law : The new main elements of the crown make 
•their appearance at the first points of Contact and chief points of 
wear of the teeth in preceding periods. Whatever may be true 
of spontaneous variations in other parts of the organism, these 
new cusps arise in the perfectly definite lines of growth. Now, 
upon the hypothesis that the modifications induced in the organ- 
ism by use and disuse have no directive influence upon varia- 
tions, all these instances of sequence must be considered coinci- 
dences. If there is no causal relationship, what other meaning 
can this sequence have? Even if useful new adjustments of 
elements already existing may arise independently of use, why 
should the origin of new elements conform to this law ? Grant- 
ing the possibility that the struggle for existence is so intense 
that a minute new cusp will be selected if it happens to arise at 
the right point, where are the non-selected new elements, the 
•experimental failures of nature? We do not find them. Paleon- 
tology has, indeed, nothing to say upon individual selection, 
but chapters upon unsuccessful species and genera. Here is a 
practical confirmation of many of the most forcible theoretical 
objections which have been urged against the selection theory. 

Now, after observing these principles operating in the teeth, 
look at the question enlarged by the evolution of parallel species 
of the horse series in America and Europe, and add to the de- 
velopment of the teeth what is observed in progress ia the feet. 
Here is the problem of correlation in a stronger form even than 
that presented by Spencer and Romanes. To vary the mode of 
statement, what must be assumed in the strict application of the 
selection theory? (a) That variations in the lower molars corre- 
lated with coincident variations of reversed patterns in the upper 
\nolars, these with metamorphoses in the premolars and pocket- 
ing of the incisor enamel ; (b) all new elements and forms, at 
first so minute as to be barely visible, immediately selected and 
accumulated ; (c) in the same individuals, favorable variations 
in the proportions of the digits, involving re-adjustments in the 
entire limbs and skeleton, all coincident with those in the teeth ; 
(d) finally, all the above new variations, correlations, and re-ad- 
Justments not found in the hereditary germ-plasm of one period, 
but arising fortuitously by the union of diflPerent strains, ob- 
served to occur simultaneously and 'to be selected at the same 
fate in the species of the Rocky Mountains, the Thames valley, 
and Switzerland. These assumptions, if any thing, are under- 
stated. Any one of them seems to introduce the element of the 
inconstant; whereas in the marvellous parallelism, even to 
minute teeth-markings and osteolpgical characters, in all the 
widely distributed forms between Hyracotherium and Equus, the 
most striking feature is the constant. Viewed as a whole, this 
evolution is one of uniform and uninterrupted progression, taking 
place simultaneously in all the details of structure over great 
areas. So nearly does race adaptation seem to conform to the 
laws of progressive adaptation in the individual, that, endowing 
the teeth with the power of inmiediate re-active growth like 
that of the skeleton, we can conceive the transformation of a 
single individual from the eocene five-toed bunodont into the 
modem horse. 

The special application of the Lamarckian theory to the evolu- 
tion of the teeth is not without its difiSculties, some of which 
have been pointed out to me by Mr. E. B. Poulton. To the ob- 
jection that the teeth are formed before piercing the gum, and 
the wear produces a loss of tissue, it may be replied that it is 
not the growth, but the re-action which produces it, which is 
supposed to be transmitted. Again, this is said to prove too 
much. Why is the growth of these cusps not continuous ? This 
may be met in several ways : first, in the organism itself these 
re-actions are least in the best adapted structures^ a proposition 
which is more readily demonstrated in the feet than in the teeth 
{moreover, since the resulting growth never exceeds the uses of 
the individual, there is a natural limit to its transmission) ; 



second, the growth of the molars is limited by the nutritive 
supply (we observe one tooth or jjart growing at the expense of 
another) ; third, in some phyla we do observe growth which ap- 
pears to lead to inadaptation, and is followed by extinction. In 
one instance we observe the recession of one cusp taking place 
pari pa.8su with the development of the one opposed to it. 
These and, many more general objections may be removed later ; 
but they are of such force, that, even granting our own premises, 
we cannot now claim to offer a perfectly satisfactory explanation 
of all the facts. 

The evidence in this field for, is still much stronger than that 
against, this theory. To sum up: the new variations in the 
skeleton and teeth of the fossil series are observed to have a defi- 
nite direction; in seeking an explanation of this direction, we 
observe that it universally conforms to the re-actions produced 
in the individual by the laws of growth ; we infer that these re- 
actions are transmitted. If the individual is the mere pendant 
of a chain (Galton), or upshoot from the continuous root of 
ancestral plasm (Weismann) , we are left at present with no ex- 
planation of this well-observed definite direction. But how can 
this transmission take place ? If, from the evident necessity of a 
working theory of heredity, the onus probandi falls upon the 
Lamarckian, — if it be demonstrated that this transmission does 
not take place, — then we are driven to the necessity of postulat- 
ing some as yet unknown factor in evolution to explain these 
puiposive or directive laws in variation, for, in this field at 
least, the old view of the random introduction and selection of 
new characters must be abandoned, not only upon theoretical 
grounds, but upon actual observation. 

Reading between the lines of Weismann* s deeply interesting 
essays, it is evident that he himself is coming to this conclusion. 

Hbnby Fairfield Osbobn. 



AMERICAN ARCHIVES IN SEVILLE, i 

If I could meet the historical students of the Johns Hopkins 
University or the members of the Maryland Historical Society, 
lam quite sure, that with the aid of a few photographs which I 
can find here, apd with the aid of a few books to which, as a 
hurried traveller, I cannot here find access, their interest would 
be quickly excited in an account of the celebrated collection of 
papers pertaining to early American history which I have just 
visited for the second time. I am not so sure that by means 
of a letter I can convey the same impression ; nevertheless I 
will try. 

The Alcazar, which is to be compared with, if it does not 
equal, the Alhambra as a Moorish palace; tbe Qiralda, a 
magnificent bell-tower, noble in size, proportions, and details, 
and famous as an observatory in the days of Moorish supremacy ; 
and the Cathedral, which contains a few of the most celebrated 
works of Murillo, — form a group of buildings which has given 
renown to Seville, and has drawn the admiring gaze of archi- 
tects and poets and historians from every part of the civilized 
world. 

Under the shadow of these world-famous monuments are two 
edifices which, in comparison with the three greater structures, 
hardly arrest the notice of the sight-seeker, though they are 
buildings which would be noteworthy for their age and dignity 
in any American city. One of these contains the Columbian 
Library, founded by Fernando Columbus, son of the great dis- 
coverer; and the other contains original papers which pertain 
to the Spanish discoveries in the New World. It is of the 
second of these remarkable and world-famous collections that I 
now propose to write. 

Casa Lonja is the name of the. building in which are kept 
**The Archives of the Indias,'* the title by which Spain has 
designated from the earliest days until now the papers per- 
taining to her American discoveries and possessions. For a 
long period the authorities of this country refused to accept the 
name * ^America, * ' and * *only yielded to the majority, " as a 
Spanish writer informs us, **when resistance was useless.'* 

1 Letter from President D. G. Oilman, in the Baltimore Sun of Deo. 81, 1880, 
written from Seville, Spain, under date of Deo. 12. 
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The Lonja was built nearly three hundred years ago, as a sort 
of merchants' exchange; and there is a trace of its original 
purpose in the apartments now occupied by the Chamber of 
Commerce. It is a n^assive, simple, quadrangular building, 
the sides of which may be two hundred feet long, and it 
encloses a beautiful court, in which stands a statue of Chris- 
topher Columbus. The stone of which it is partly built is of a 
dull-brown hue, but in other respects I was reminded of the 
Peabody Institute in Baltimore. There are two lofty stories, 
the upper one being devoted to the archives. Ascending a 
stately marble staircase, and passing the outer offices of the 
registers or secretaries, we entered a long gallery, which 
extends completely around three sides of the building, and must, 
therefore, be almost six hundred feet in length. It is not 
interrupted by partitions, is lofty, light, free from dust, and 
in excellent order. 

Around the walls are cases open to the eye, in which are 
thousands upon thousands of packages containing original 
letters and reports from every part of the globe. Each package 
is carefully tied up, and it bears a conspicuous label, stating 
the district to which the papers belong and the dates to which 
they relate. They are separated in fourteen principal depart- 
ments, corresponding with the fourteen audiencias into which 
the exterior possessions of Spain have been divided. Not yet 
placed upon the shelves, but stacked in the centre of the 
gallery, were a multitude of packages lately received from 
Havana. 

To the casual visitor all this is impressive because of its 
voluminous extent. If he has any antiquarian taste, his appe- 
tite is whetted to know what those packages contain, and 
whether there are any papers of historical interest that have still 
escaped the keen eye of historical scholars. But the curiosity 
of the passing visitor is gratified, as it is in the British 
Museum, and as it is in the Lenox Library of New York, by the 
display under glass of some of the most interesting autographs 
and documents belonging to the collection. Here are papers 
bearing the signatures of Ferdinand and Isabella, Philip le Bel, 
Joanna or Crazy Jane, Charles V. , and Philip II. ; but to me 
the papers sent to these' sovereigns from the New World by 
the great navigators and conquerors were of far more interest 
than royal autographs. Hanging upon the walls were portraits 
of many famous discoverers, doubtless authentic likenesses, 
though not original pictures. We seemed to be brought into 
the presence of these great men as we looked upon their faces 
and saw the lines which their pens had traced. 

The newspapers of this week are filled with the splendid 
achievements of Stanley, whose arrival at Zanzibar is just 
reported, and with expressions of pity for Emin Bey, who has 
met with such an accident after escaping the dangers of theMabdi, 
imprisonment, sickness, battle, and fatigue. These stories 
of the exploration of Africa are a fresh commentary on the 
privations and perils encountered when America was ' 'the dark 
continent." In parallel columns we are reading of the exile 
of Dom Pedro II. and of the substitution of a republican for a 
monarchical government in the great territory of Brazil, last 
of all the countries in Spanish America to renounce the authority 
of a king. How obvious it is that the * 'archives" of to-day 
are books and newspapers. The telegraph in a moment reports 
from the lauds beyond the seas events which three or four hun- 
dred years ago w^ould not have been made known for months 
and years. 

Here, for example, is one of the first letters which attracted 
our attention, from Fernando Cortez to Charles V., dated May 
15, 1522, and complaining that he has had no answer to * the 
despatches he had sent during the three years he has been in 
New Spain. He announce that he has discovered the South 
Sea, the coast of which is inhabited, and that he has begun to 
build ships. He begs the King to listen to the messengers whom 
he sends, assuring him that this business is far more important 
than all that pertains to the rest of the Indies. Contrast this 
delay in the exchange of correspondence with the telegrams 
which have been passed within the last week between Stanley 
and the King of the Belgians and the Emperor of Germany. 



Another letter which interested me particularly was that ot 
Juan Ponce de Leon, dated Feb. 10, 1521, announcing the^ 
discovery of la idq flonda, and expressing his intention to go- 
again and find out whether this is really an island or a part of 
the mainland of Velasquez. 

Here was a letter from Francisco Pizarro, dated at Cuzco ia 
1585, in the handwriting of a secretary, who attaches the- 
signature of the conqueror. Pizarro makes his mArk on the- 
right and left of the signature, as Spaniards now are wonted ta 
subscribe a flourish or dash of the pen to their signatures. 

I paused with special attention before the portrait of Fr. 
Bartol. de las Casas, in his clerical garb, and read his letter ta 
Charles v., explaining to the ESmperor; that, in addition ta 
saving many souls, he might obtain the best income in ther 
world from the rich lands beyond the seas if he would only adopt 
the measures which Las Casas proposed. 

Here, too, we saw an autograph of Amerigo Vespucci, 
another of Bemal Diaz, one of Magellan, one of Balboa, one of 
Velasquez. There was also displayed in one of the cases the 
treaty (Jiine 5, 1494) between Ferdinand and Isabella and the- 
King of Portugal with regard to their respective possessions in 
the seas. We were also shown the bull of May 3, 14991^ 
delivered by Pope Alexander VI. 

The autograph of Christopher Columbus is not here to be seen^ 
In the Columbian Library, near by, are some of his books» 
with annotations in his own handwriting, — books that have- 
often been mentioned by the travellers who have seen them. 
Before leaving Baltimore, I read with great interest the account 
of this library given by Mr. S. Teackle Wallis in his recollec-- 
tions of Spain, and I will not attempt to redescribe that whiclk 
he described so well. Indeed, his books ought to be reprinted^ 
and made accessible to a new generation of readers, for they^ 
are just as good now as when they were written. Can copies 
be found in the New Mercantile Library or in the Hopkins: 
Historical Rooms? If not, let some one give his copies, to be- 
made accessible to the public. ^ • 

The consul of the United States, Mr. Caldwell, introduced uft 
to the chief of the archives, II mo. Sr. D. Carlos Jimenez-^ 
Placer; and this distinguished gentleman accompanied u& 
through the halls and answered all our inquiries in the most 
obliging way; and, although our knowledge of Spanish was not 
much better than his knowledge of English, we were able- 
through an injkelligent interpreter to obtain a great deal of 
information. 

It appears that the collection of these historical papers at. 
Seville is due to one of the most enlightened df the modem 
kings of Spain, Charles III., who in 1781 issued a decree estab- 
lishing iii the Casa Lonja el real archivo de Indias, Most of 
the Spanish archives are still at Samancas, north of Madrid^ 
including, doubtless, many of those which have been so service* 
able to Mr. S. R. Gardiner in the preparation of his admirable- 
history of England in the reigns of James I. and Charles I.„ 
to Froude and other recent historians. 

I asked the head of the archives, Sig. D. Jimenez-Placer,, 
whether a young man from the Johns Hopkins University^ 
properly accredited and having a definite historical purpose, 
might be allowed to prosecute his inquiries in the Indian^ 
ai chive 3. He replied that such authority could only be given in> 
Madrid, and that application should be made to the ministry 
of foreign affairs, properly, of course, through the American? 
minister. In the two visits which I made to the archives I saw 
no signs of an investigator. I also asked for an authentic- 
account of the archives, printed in Spanish or any other lan- 
guage ; but I could learn of nothing more satisfactory than that, 
which is given in the local histories and guides to Seville. 

In one of the book-stores I found a copy of the ' ^Cartas: 
de Indias," published at Madrid in 1877 by the minister of 
Fomento, — a magnificent quarto volume, containing facsimiles; 
of two letters of Columbus, and of many other imporant 
papers, illustrated with notes and essays. I looked upon the 
book with the envious eye of a librarian and the economical eye 
of a college president; but whether I shall buy it for the 
university or not, to-morrow will decide. 
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BOOK-REVIEWS. 

De la Suggestion et du SomnambuJisme dans leurs Rapports avec 
la Jurisprudence et la M/deeine Legdle. Pax Jules Lieoois. 
Paris. 8^. 

Professor Libqois has in this volume presented a work 
destined to take an aathoritative place in the modem study of 
hypnotism. He approaches the subject from an aspect not yet 
worthily represented. He is a prMessor in the law faculty at 
Nancy, and, together with Bemheim, Beaunis, and Liebault, has 
contributed to the position and the fame of the school of Nancy. 
In the present volume he brings together the result of some hve 
years' study and observation. Though interested primarily in 
the legal aspects of hypnotism, and entitling the volume accord- 
ing to this interest, the author takes a very wide view of the sub- 
ject ; so that, in addition to its special purpose, the volume forms 
a serviceable manual of the views of the Nancy school of hypno- 
tism. 

We have first an historical survey of the phenomena beginning 
with Mesmer, in which special attention is paid to those who 
first presented the importance of suggestion as an explanation of 
the phenomena, and thus in some sense were predecessors of the 
school of Nancy. Following upon this is a chapter describing 
the methods of hypnotization and the various kinds and degrees 
of the effects produced. We come then to the real core of the 
subject, suggestion and its many variations. The author 
forcibly defends, and illustrates with an abundance of examples 
B.nd pieces justicatives J the point of view of the school of Nancy, 
holding that suggestion, conscious or unconscious, is the clew 
to the explanation of all the phenomena, and assigning to the 
physical manipulations, etc. , the r6le of re-enforcements of sug- 
gestion. The main body of the work is devoted to the descrip- 
tion of all those phenomena of hypnotism likely to be concerned 
in criminal abuses, for which this state of automatism and 
unconsciousness offers facilities ; and, as almost the entire range 
of phenomena can be so abused, the result is a rather large 
work. 

The first class of crimes noticed are those against the person 
hypnotized. To make this possible, it is necessary that the sub- 
ject shall be entirely insensible, and again, that, upon awaken- 
ing, the subject retain no memory of what has been done. The 
former is conclusively shown by the many tests of pricking with 
pins; applying electrical shocks, irritating substances, etc., em- 
ployed to show the genuineness of the phenomena ; and, in addition, 
by the many cases in which this insensibility is utilized for per- 
forming surgical operations. A very complete account of these 
is given, showing how easily and how variedly this power may be 
abused, and no clew remain of the perpetrator of the crime The 
forgetting of what has happened in hypnosis is the normal case in 
all but the lightest stages, and, especially if re-enforced by a di- 
rect suggestion that no trace shall remain in the memory, be- 
comes a most serious factor in the l^al aspects of hypnotism. 
The normal life of the individual is broken into by these hypnotic 
states, until at length we have almost a dual personality; the 
normal self knowing nothing of the hypnotic ego^ and the latter 
forming successive though not continuous experiences of its own. 

A second ijnportant class of crimes is inherent in the suscepti- 
bility of the subject. The automatism of the hypnotic state, 
placing the subject so largely at the mercy of the operator, opens 
out possibilities of abuse limited only by the variety of sugges- 
tions. The subject's signature may be obtained to documents of 
great money value; he may be induced to declare himself the 
perpetrator of a crime really committed by another; he may be 
made to accuse an innocent third party of a crime, and perhaps 
declare himself a witness of the fact ; he may be made to commit 
a theft, a forgery, while hypnotized ; and so on. These compli- 
cations are made the more probable and the more perplexing by 
the existence of post-hypnotic and of retro-active hallucinations. 
It has been shown tbat almost any suggestion acted out by the 
subject while hypnotized may also be performed while in his 
normal waking condition, in obedience to a suggestion given a 
shorter or longer time previously in the hypnosis. Here, then, 
would be a person committing a crime with a full consciousness 



of his surroundings, perhaps accepting the responsibility of hia 
actions, and yet really the tool of another, irresistibly guided by^ 
a hidden hand. To show that these cases are more than ficti^ 
tious. Professor Li^;ois devised several ex])eriments in which 
subjects were made to shoot a designated individual with a paper 
pistol, offer him a drink of water which was believed by the sub-, 
ject to be poison, and the like. The retro-active hallucinations 
take place when the subject accepts the suggestion that a certain 
event has formed a part of his experience; that he has done or 
seen a certain thing, while in fact, though the event may be a. 
real one, he has had no part in it. The easily impressed subject, 
absorbs the pseudo-event into his mental possessions, may perhapft 
add corroborating details of his own, fixing the time, place, and 
circumstances. Every imaginable variety of falsification of testi- 
mony is thus made possible. This susceptibi lity has been observed^ 
too, in the ordinary waking state without any hypnotization 
whatever, tliough usually only with persons subject to hypnoti- 
zation. The state would then be similar to that slightly morbid 
condition in which fact and fiction are intermingled and an 
imaginative person believes his own fabrications, except that the 
latter are impressed upon him from without. Children are par- 
ticularly liable to this weakness. The case of the boy Moritz, in 
the famous Tisza-Eslar affair, accusing his own father of a 
heinous crime, is doubtless to be accounted for in this way ; and 
Professor Liegois cites several cases in which, in less enlightened 
ages, persons have been tortured and executed on the strength of 
evidence very probably the result of suggestion upon a suscepti- 
ble temperament. 

Having thus outlined the field of criminal suggestion, the 
author reviews a few cases of actual legal proceedings in which 
he feels confident that hypnotism has played a part. In some 
trials an abnormal condition was suspected, in others not. They 
are mostly, however, of no recent date, and will not command 
the interest attendant upon cases now occurring, in which the 
possibilities of hypnotism are fully understood. It is to the dis- 
cussion of the methods of placing the responsibility in cases that, 
may arise, that Professor Liegois devotes the final chapters of his 
volume. In the cases where the subject is the victim of a 
crime, it will usually be known whether he or she has been 
accustomed to be hypnotized, and by whom ; in other words, the 
case would present the same difficulties as the detection of guilt 
in an assault in which the victim is rendered helpless by physical 
means. In cases in which the hypnotized subject commits a 
crime, the hypnotizer alone is responsible ; and the proof of act- 
ing while in an irresponsible condition will clear the alleged 
criminal, as in a plea of insanity. If the crime is committed 
post-hypnotically, the proof would be more difficult, though in 
both cases it would have to be shown that the defendant can be 
hypnotized to a degree of forgetting all that happens in the hyp- 
notic state. The right of a court to hypnotize a person in order 
to ascertain what has occurred in a former hypnosis (but which- 
remains totally forgotten in the normal state) the author seems to 
regard as a dangerous precedent. The main point, however, ia. 
to discover the author of a suggestion, when the latter has taken 
the precaution to suggest to his subject complete amnesia of him- 
self, and a full acceptance of the deed as his or her own. This, 
difficulty Professor Liegois thinks he has solved by a series of in- 
genious tests. It is quite true, that, under the conditions de- 
scribed, the subject will be unable to name the author of a sug-v 
gestion; but if, for example, she be told that as soon as the 
author of the suggestion enters the room she will go to sleep or 
do any designated act, she will do as desired, and thus reveal the 
real criminal. No matter how carefully the hypnotizer may have 
trained his subject, the possibilities of indirectly inducing the 
subject to reveal the hypnotizer are so many and various that 
some means of detection must be available. The subject, then, 
while irresponsive to a direct question or appeal, will respond 
to a suggestion indirectly giving the desired information, pro- 
vided this does not confiict with a contrary suggestion previously 
imposed; and the safeguard of society lies in the endless possi- 
bilities of these indirect suggestions. 

Such, then, are tlie main points in the legal aspects of hypno- 
tism. It will readily be understood that much of their interest 
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attaches to the details which the original alone can supply. To 
guide the reader most directly to the points of greatest interest, 
the author prints an exhaustive summary at the opening of each 
chapter. In all respects the work shows most careful preparation, 
and deserves the place it will doubtless find upon the shelves of 
all following the interesting developments of the science of hyp- 
notism. 



AMONG THE PUBLISHERS. 



NuKBERS 20 and 21 of the Modem Science Essayist (Boston, 
J. H. West) contain respectively **Primitive Man," by Z. Sid- 
ney Sampson, and **The Growth of the Marriage Relation,*' by 
€. Staniland Wake. 

— The Worthington Company have recently published Swin- 
burne's * *Study of Ben Jonson. * ' 

— Rand,McNally, & Co. announce for next week an unabridged 
edition of the journal of Marie Bashkirtsefif . 

— The Welch, Fracker Company have nearly ready * *In West- 
ern Levant,*' also a new edition of '*0n the Wing Through 
Europe, ' ' two volumes of travel sketches by Francis C. Sessions, 
president of the Ohio ArchsBological and Historical Society. 

— Henry Holt & Co. will publish shortly the third and con-> 
eluding volume of Fyffe's *^ History of Modem Europe." The 
new volume treats of the years 1848-78, and covers the period of 
European politics which led up to the Franco-Prussian war. 

— D. Lothrop Company have just published **The Catholic 
Man, ' ' a study of the character that is developed by the many 
phases of our modem life, by Mrs. Lawrence Tumbull; also 

* 'Stories of New France, ' ' episodes of Canadian history, written 
by Miss A. M. Machar and Thomas G. Marquis. 

— G. P. Putnam's Sons have ready in the Questions of the Day 
Series ^^Railway Secrecy and Trusts," by John M. Bonham; 
and a new edition in paper covers of Edward Bellamy's ''Six to 
One," first published in 1878. 

— The result of Prang' s national fiower campaign is 70 per 
t^ent of all votes for golden-rod ; 16 per cent of all votes for May- 
flower; 14 per cent scattering for daisy, mountain laurel, dande- 
lion, sunflower, and others. 

— Mr. Walter J. Clutterbuck, one of the authors of ' 'Three 
in Norway, ' ' has written an account of a voyage in the waters 
between Iceland, Greenland, and Spitzbergen, a region hitherto 
neglected. "The Skipper in Arctic Seas" will be published 
here at once by Longmans, Green, & Co. 

. — D. Appleton & Co. publish this week a little book by Dr. F, 
' H. Rankin, on ' ' Hygiene for Childhood, ' ' giving suggestions for 
-« the care of children after the period of infancy totiie completion of 
puberty ; and a volume entitled ' ' Evolution of Man and Chris- 
tianity, ' ' by the Rev. Howard McQueary. 

— The J. B. Lippincott Company have published ' 'The Con- 
quest of Mexico, ' ' in the new library edition of Prescott's works ; 
a revised edition of Dr. Agnew's work on "The Principles and 
Practice of Surgery;" an elementary work on plane and spherical 
trigonometry, by Professor E. S. Crawley of the University of 
Pennsylvania; and a guide to Philadelphia and its surroundings. 

— Macmillan & Co. have nearly ready Sir Charles Dilke's 

* 'Problems of Greater Britain, ' * which English critics rank in im- 
portance with Bryce's "American Commonwealth." It is one 
of the most exhaustive accounts yet attempted of the British Em- 
pire, and written by a statesman of the first rank. It gives but 
passing attention . to the United States, and chiefly for purposes 
of comparison with Canada; but about one-half of the first 
volume deals with North America, and the wholes subject has 
interest for every American. 

— It is announced by Messrs. Charles Scribner's Sons that they 
have acquired from Mr. Henry M. Stanley all the American 
rights for his personal narrative of the expedition for the relief 
of Emin Pacha. Prior to the appearance of the complete work, 
Scribner^s Magazine will publish an article upon his last journey 
by Mr. Stanley. Readers may have noticed that Mr. Herbert 



Ward, who was one of Stanley's officers, makes no mention of the 
expedition in the article recounting his experiences upon the 
Kongo, which appears in Scribner^s for February, the fact being 
that Mr. Stanley has reserved the sole right to describe this most 
remarkable of all his African undertakings. 

— Ginn & Co. announce to be published in April * 'The Best 
Elizabethan Plays, ' ' edited with an introduction by William R. 
Thayer. The selection comprises ' 'The Jew of IMalta, ' ' by Mar- 
lowe ; ' 'The Alchemist, ' ' by Ben Jonson ; ' 'Philaster, ' ' by Beau- 
mont and Fletcher; "The Two Noble Kinsmen," by Fletcher 
and Shakspeare; and "The Duchess of Malfy," by Webster. It 
thus furnishes not only the best specimen of the dramatic works 
of each of the five Elizabethan poets who rank next to Shak- 
speare, but also a general view of the development of the English 
drama from its rise in Marlowe to its last strong expression in 
Webster. This volume appeals to the general reader who wishes 
to get, in small compass, the best products of the Elizabethan 
drama (exclusive of Shakspeare), and also to the students in 
academies or colleges who are studying this most important 
j)eriod of English literature. It is a work equally well adapted 
to the library and to the classroom. 

— Funk & Wagnalls of New York announce the following 
books now in preparation and soon to be ready: "Wendell 
Phillips, the Agitator, ' ' by Carlos Martyn, to which we have 
referred already; "The Economics of Prohibition," by Rev. J. 
C. Femald, which is an attempt to apply the principles of politi- 
cal economy to the subject of the liquor traffic, showing the ad- 
vantage that national prohibition would secure; and "A Cyclo- 
pedia of Temperance and Prohibition, ' ' which is to be a large 
work, treating every relevant topic, from the most elementary to 
the most advanced phase of the liquor question. It will give 
many brief sketches of eminent temperance workers; the latest 
action of the various religious denominations ; the liquor status 
of all countries of the world ; the different temperance organiza- 
tions;- the political parties; facts and figures relating to all 
kinds of intoxicants, all branches of the liquor traffic, and all 
kinds of attempted remedies. 

— The Appalachian Mountain Club of Boston has happily 
utilized an opportunity afforded it by the completion of the 
topographical survey of Massachusetts by the United States 
Geological Survey in compiling a contoured map of the r^on 
about Boston from parts or the whole of half a dozen sheets of 
the survey. The map is in the shape of a rectangle, about 
thirty by twenty miles, with Boston at the right centre, 
extending west beyond Concord, and including the Blue Hills 
on the south, and Marblehead on the north, — a land area of 
about five hundred square miles. The presence of the harbor, 
with its varied islands and broken outline, renders the effect of 
the map a specially pleasing one. For the study of the topog- 
raphy and geology of the district, as well as for walks, rides, 
and drives, and for all the special purposes of the club, the 
map is invaluable. The scale is a mile to an inch, and the 
details of reproduction precisely those of the survey. The idea 
may well be copied by our other large cities; and the club is 
certainly to be congratulated upon its promptitude; since some 
of the sheets included in the map have not yet been issued by 
the survey. 

— A praiseworthy movement is about to be set on foot by The 
Ladies^ Home Journal of Philadelphia. It proposes to give to 
any young girl of sixteen years or over, who will send to it 
between now and Jan. 1, 1891, the largest number of yearly 
subscribers to the journal, a complete education at Vassar 
College, or any other American college she may select. The 
education offered includes every branch of study, with every 
expense paid, the journal agreeing to educate the girl irrespec- 
tive of the time required or the expense involved. To this is 
also pinned a second offer, which guarantees to any girl of 
ixtean or over, who will secure a thousand yearly subscribers 
before Jan. 1, a full term of one year at Vassar or any other 
preferred college, with all exx)enBes paid, thus making it pos- 
sible for any number of young girls to receive free educations 
at the best colleges. 
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— Tbe old-faahioned Home Journal has abandoned the un- 
wieldy *" *• blanket sheet, ' ' and appeared last week in the more 
convenient size of the modem eight-page paper ; but there is no 
change in the tone and general style of the pax)er, which was 
established by George P. Morris and N. P. Willis nearly fifty 
years ago. 

— A symposium on * ^Constructive Freethought' ' was begun in 
the New York Truth Seeker of Feb. 8, and will be continued 
through the two succeeding numbers. Among the contributors 
are R. G. Ingersoil, T. B. Wakeman, R. B. Westbrook (presi- 
dent of the American Secular Union), Parker Pillsbury, and 
many others. 

— The next volume of the series of * * Historic Towns, ' ' edited 
by Mr. E. H. Freeman and Mr. Hunt, will be * 'Winchester, ' ' by 
Mr. G. W. Kitchin, the Dean of Winchester, who declares that 
the place teems with picturesque tradition and anecdote, and 
thinks it the most historic of English cities. The book will be 
published inamediately by the Longmans. 

— Among the principal articles in Belford^a Magazine for 
February are one by Adele M. Garrigues on the University of 
Michigan, one by W. A. Phillips on **The New English Inva- 
sion," and one by John McGovem on the new auditorium in 
Chicago. * *The State and the Citizen' ' and * *The Case of Brazil' ' 
are treated editorially. 



— The remarkable weeping spruce, Picea Breweriana, which 
was discovered in the Siskiyou Mountains in 1884, is figured in 
Garden and Forest for the past week, and Professor Goodal& 
gives an interesting study of heather in North America. Garden 
art in public parks is treated editorially, and there is the usual 
variety of matter prepared by experts in different branches of 
horticulture. 

— On Jan. 1, 1890, was issued the first number of a monthly 
magazine of popular natural history for Scotland It is in- 
tended to make it a chronicle of the work done by the diffei^ent 
natural history societies in Scotland ; and reports of their p^^eet- 
ings, excursions, etc. , as well as the more important papers read 
before them, will receive special attention. All communications 
regarding it should be addressed to the editors, care of the pub- 
li^er, Mr. W. B. Robinson, 194 Sauchiehall Street and 105 New 
City Rocui, Glasgow, Scotland. 

— Marion Harland has taken up the work of restoring th& 
ruined monument marking the burial-place of Mary, the mother 
of Washington. The publisher%of The Home-Maker^ of which 
Marion Harland is the editor, offer, as their contribution to the good 
cause, seventy-five cents out of every annual subscription of two 
dollars to the magazine sent in during the next six months. 
Every such subscription must be accompanied by the words, 

* *for Mary Washington monument. ' ' 



NOW IN PRESS. 

"FORT ANCIENT." 

A large work of 900 pp. with 86 full-page illuBtra* 
tloD« on tbe greatest of all Ohio Valley BartbworkB, 
and similar encloeures. 

By Warren K. Moorehead, assisted by scientists 
from Washington. 

It Is compiled from a careful surrey and Is correct 
In all details. 

Tbe entire summer was spent in surveying* ezoa- 
▼ating, photographing and preparing this work. 

Fort Ancient consists of 18,718.3 feet of embank- 
ment, and in sise, state of preservation and impor- 
tance as an aboriginal fortification is unequalled in 
tbis country. 

Price of book, S2 00. 

It will be ready for sale Jan. 10. 1890. 

Illustrated prospectus mailed free to any address. 
Send for one. 

WARRSN K. MOORSHBAD, 

Smithsonian Institution, Washington, D.C. 

Published by Robt. Clarke & Co , Cincinnati. 
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— D. Lothrop Company have just ready * * Eggs : Facts and 
Fancies about Them, ' ' a book brimful of information about eggs, 
•though not a cook-book, compiled by Miss Anna Barrows 



LETTERS TO THE EDITOR. 



^* C'jrrespondentt are requegted to be aa bri^f a* poBsible. Tfie writer' 9 na me 
is in all cases required as proof of good faith. 

The editor will be glad to publish any queries consonant with the character 
of the journal. 

On request, twenty copies of the number containing his communication will 
'be furnished free to any correspondent. 

'Supposed Aboriginal Fish-Weirs in Naaman*s Creek, near 

Claymont, Del. 

In(X>rrect and exaggerated accounts of the aboriginal remains 
discovered in Naaman's Creek, near its mouth, having appeared 
in various scientific and other journals, by which the public have 
been led to believe that remains of a people akin to the lake-dwell- 
ers of Europe were found in alluvial deposits at the place referred 
to, let me here state that the pile-dwelling theory is all bosh, 
and any such statements were made without my knowledge or 
consent. My friend, ProfessorHEaynes of Boston, when he wrote 
his article on the prehistoric archaeology of North America for 
the * * Narrative and Critical History of North America, ' ' unfor- 
tunately copied the atrociously garbled version of my letter pub- 
lished in the Amer^ican Antiquarian of November, 1887, from 
which the false impressions referred to have arisen. In the letter 
which I sent to the editor of the Antiquariari, 1 never made use 
of the term ** river-dwelling sites," nor did I suggest that the 
wooden stakes **once supported shelters of early man that were 
erected a few feet above the water. ' ' I distinctly stated that I 
coincided with the fisherman in his suggestion about the spot 
having been a fishing-place of the Indians ; and luckily this por- 
tion of my account has been published correctly, as by reference 
to p. 364 of that magazine, for November, 18g7, will more fully 
appear. 

When I heard that Professor Haynes was preparing an account 
of my work carried on for the Peabody Museum, Harvard Uni- 
versity, I wrote him a letter, calling attention to the fact that I 
deemed the wooden piles or stakes to be fish- weirs, enclosing him 
at the same time a typical collection from three spots in the 
creek's bed that had been found fruitful, and for the sake of 
convenience designated, at Professor Putnam's suggestion, sta- 
tions A, B, and C, so that each implement dredged up (by hand) 
could be located on my note-book and working plan. For some 
inexplicable reason, Professor^ Haynes seems to have been more 
impressed with the American Antiquarian* 8 version of the affair 
than my own statements, adopting as his own my suggestions of 
the fish-weir theory, which but re-echoes that of the fisherman who 
discovered the wooden stake-ends. I also requested in this letter 
that the proof -sheets relating to my work for the Peabody Mu- 
seum be forwarded for correction; but in Professor EUiynes's 
reply to me he states, that as the publishers wanted his manu- 
script immediately, a portion ' of it being already in press, this 
would be impossible. I make these remarks with no intention 
of attacking the statements of Professor Haynes, for whom I 
have the most sincere regard. I simply desire to show that he 
has been misled by following the American Antiquarian* 8 ver- 
sion of the find, and suggest that I should have been consulted as to 
the correctness of the details given, especially in so important a 
work as the * * Narrative and Critical History of .America. ' ' Any 
one who will take the trouble to read p. 364 of the American 
Antiquarian will also see not only the errors that I have already 
corrected, but others still more ridiculous, where, after my*retum 
from France, I am quoted as again having visited ^ * the fiats in 
the cave at Naaman' s Creek. ' ' What connection there is between 
a cave and the mud flats around the mouth of Naaman's Creek, 
I am at a loss to understand. It is evident that such statements 
«8 these are the result of either gross carelessness on the part of 
the editor of the American Antiquarian, or else may be referred 
to his printer. 

My object in stating in my letter to the Antiquarian that dur- 
ing my visit to Europe I saw wooden specimens in archa^logical 
collections from the Swiss lake-dwellings was because the dress- 
ing of these pile structures with stone implements recalled those 



I had remarked upon the ends of wooden posts or stakes in the 
bed of Naaman's Creek, near its mouth (not *^on the Delaware 
marshes, ' ' as erroneously set forth in the American Antiquarian). 
This reference to a similarity of the stone axe dressings on the 
wooden piles used by the lake-dwellers of Europe to those of the 
wooden stake-ends found in alluvial deposits at Naaman's Creek, 
in my opinion, has occasioned all those glowing accounts which 
have lately been published by enthusiastic collectors, and jour- 
nalists, in regard to ' ' Remains of an Indian City at the Mouth 
of Naaman's Creek," *» Lake Dwellings and Villages in Amer- 
ica," ** Indian Huts in the Naaman's Creek Marshes," etc., — 
most glorious accounts, indeed, in which '* Keller's Lake Dwell- 
ers of Europe" has been largely drawn upon, and even added 
to. Let me now make another attempt to give a correct version 
of the work carried on at Naaman's Creek for the Peabody 
Museum, loath as I am to spoil the romantic ideas that have 
emanated from certain enthusiasts in regard to them. I shall 
simply here repeat a copy of my letter sent to the American An- 
tiquarian several years ago (Oct. 20, 1887), allowing the readers 
of Science, and others interested in the subject, to compare this 
correct statement with the incorrect version already referred to. 

'*In 1870 a fisherman living in the village of Marcus Hook, 
Pennsylvania, gave me sonae spear and arrow heads chipped from 
a dense argillite, as well as other rude implements of a prehis- 
toric people which he had found on the edge of some extensive 
mud flats that border Naaman's Creek, a small tributary of the 
Delaware River. The finder stated that while cat-fishing among 
the reeds and spatter docks he had noticed here and there the ends 
of logs or stakes protruding from the mud ; that they seemed to 
be placed in rows (to use his own words, ^ they stuck out just 
above the mud, were as rotten as punk, and he could see no reason 
why they'd been placed there by white folks; more than likely the 
Indians in old times usem 'em to hitch their canoes to when spear- 
ing fish, and that was the reason the darts, axes, and such like, 
were found around there' ) . A visit to the place made a few days 
afterward, in company with this simple-minded old fisherman, 
disclosed the ends of much decayed ends of stakes, or wooden 
structures, protruding here and there above the mud, just as he 
had stated, confirming what I had before heard in regard to the 
wooden structures from a pot-hunter, or professional reed-bird 
gunner, who encountered them while poling his skiff off the 
marsh into the creek after the water had fallen somewhat on the 
ebb tide. At that time (1870) I coincided in the fisherman's 
views about the spot having been a fishing-place of the Indians, 
as the finds of argillite implements seemed only to exist in the 
neighborhood of the wooden structures or stake-ends. More 
mature deliberation, based upon hand-dredging and excavation, 
made since my first visit (1870) , only serves to confirm my opin- 
ion that they were fish -weirs. 

' * Prof essional duties did not permit me at this time (1870) to 
give the matter serious attention, and it was not until my return 
from France in 1880, whither I had gone to pursue studies at the 
Ecole des Beaux Arts and Ecole d' Anthropologic, that I again 
visited the spot on the edge of the mud flat at Naaman's Creek 
(the north-east side of the mud flat referred to forms a pieurt of 
the banks of the creek, near its mouth) , where the finds had been 
made. While abroad I studied, in spare moments, many archae- 
ological collections, especially those from the Swiss lakes, and 
visited various prehistoric stations of Switzerland. The rude 
dressings of the pile-ends were in some cases evidently made 
with sharp stone implements', recalling the cuts I had seen on the 
wooden stake-ends in northern Delaware. Siijce 1880 I have 
quietly examined the spot, excavating the few wooden ends that 
remained, preserving several that did not fall to pieces. 
Careful notes were made of the dredgings and excavations. 
These operations were caiTied on at low tide. The work was 
conducted principally by myself, aided at times by interested 
friends. The results, so fat (1877), seem to indicate that the 
ends of piles embedded in the mud, judging from the implements 
and other dSbris scattered around them, had once served as sup- 
ports to structures intended for fish- weirs, these in all probability 
projecting a few feet above the water, and were no doubt inter- 
laced with wattles, or vines, to more readily bar the passage of 
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fish from the creek into the river. The upper portion of these 
wooden structures has entirely disappeared in the long lapse of 
time that has ensued since they were placed there. The edge of the 
flats on which the stakes stood ^ was covered with about two and 
« half to three feet of water on the flood tide. At slack water it 
forms a low mud-bank slanting toward the creek. Three differ- 
'ent stations ^ were located, probably all that exist, in the bed of 
the creek referred to. This opinion is based upou careful exami- 
nations, made within the past four years, of nearly every inch 
<xf ground in the neighborhood of the wooden stake-ends, by 
dredging in sections between certain points marked upon the 
creek's bank. The implements found in one of the stations are 
^nerally made of argillite, with a few of quartz and quartzite. 
Some were very rude in character, and not unlike the palaBoliths. 
found by Dr. C. C. Abbott in the Trenton gravels.* Objects of 
«tone and pottery rather better in finish than those at station A 
have been found at the two other stations, B and C. " 

The remainder of my letter of November, 1887, is correct: the 
other portions must be read subject to the changes that this rep- 
etition may suggest, which have been copied from a duplicate 
letter made by me before sending it (in October, 1889) [1887? 
— -Ed.] to the journal referred to, for publication. 

A unique collection from the supposed aboriginal fish- weir 
sites is now at the Peabody Museum, Harvard University, where 
«ny one interested in the subject may examine them. Most of 
the objects presented were collected by myself and friends, whose 
names are attached to their specimens. Work was abandoned on 
the locality two years ago, careful hand-dredging having ex- 
hausted the relic-beds. Last summer the steam-dredge used in 
deepening the creek's bed, so that sloops might approach the 
brick-yard standing on its bank, uprooted the various stations, 
A, B, and C, completely obliterating them. A few specimens 
of interest were, however, secured by some of the workmen in 
the brick-manufactory and myself. Some of these specimens 
have been presented to the Peabody Museum, with letters from 
the donors in regard to them. 

' These had the aliiivium ezoavated from around them, and were photo- 
graphed in place, before removal. 

* The term ** station " was adopted at Professor Putnam's suggestion, be- 
cause certain spots in the creek's bed, several feet apart, were found to yield 
Implements. 

* It may be well to remark, that, since this letter has been published in the 
.Amtrican Antiquarian^ implements of like kind have been found in the 
bowlder clay at the bxlck-yard alongside of Naaman's Creek mouth. The 
Implements that were brought up by the hand-dredge at station A may there- 
fore have been washed out of the brick and bowlder clay desosits, and scat- 
tered among the alluvial deposits in which the wooden stakes were found. 



I hope this letter, giving a brief resume of the finds at Naaman*8 
Creek mouth, will cause all absurd romance in regard to pile- 
dwellers ou the Delaware to cease. If they ever did exist, I have 
certainly failed to find any traces of such a people, and never 
upheld any such nonsensical theories. Hilborne T. Cresson. 

Philadelphia, Feb. 6. 



Oscillations of Lakes (Seiches). 

The ten-minute wave that Mr. Ledyard reports on Cazenovia 
Lake, N.Y., in Science of Feb. 7, is apparently an oscillation of 
the same kind as those known in Switzerland by the name of 
seiches. They have been minutely studied for Lake Oeneva by 
Professor Forel of Merges, Switzerland, who has written many 
reports on his observations for the Archives des Sciences, about 
1877-80. He regards them as wave-like oscillations, commonly 
uninodal, of the whole body of water in the lake, produced by 
external disturbance, such as an earthquake, or a change of 
atmospheric pressure like that occurring in thunder-storms or 
wind gusts. He finds that the full period of oscillation for the 
uninodal wave is^l -i- VgK ^^ which / is the length of the lake, 
and h the depth ; that is, the velocity of the wave is proportional 
to the square root of the depth. Sometimes the seiche is trans- 
verse, or from side to side, instead of longitudinal or from end to 
end. In Lake Geneva the longitudinal seic^i^ has a full period of 
73 minutes, which, for the length of 73.2 kilometres, indicates a 
mean depth of 114 metres. The transverse seiche oscillates in 10 
minutes and 17 seconds, where the breadth of the lake is 13.8 
kilometres, indicating a mean depth of 205 metres. These depths 
agree well with the results of soundings. Similar phenomena 
have been described for other Swiss lakes. 

Very little has been said about seiches in this country. Pro- 
fessor John LeConte has called attention to the probability of 
their occiirrence in Lake Tahoe, and predicted their periods by 
Forel's formula as 18 and 13 minutes (Overland Monthly, 1883) . 
Science (May 7, 1886, p. 412) lias a note on the seiches of Lake 
Ontario, as observed by Rhodes at Oswego, N.Y., indicating a 
period of about an hour. The lakes of central New York, near 
Mr. Ledyard, afford the best possible opportunity for examination 
in this regard. A simple self-recording apparatus to determine 
the oscillations of water-level could be driven by an ordinary 
clock ; and a month's record from the end and the middle side of 
a lake would probably suffice to determine its seiches with fair 
accuracy. W. M. Davis. 

Hazrard College, Feb. 10. 
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I took Cold, 

I took Siok, 

I TOOK 

sGorrs 

EMULSION 

RESULT: 

I take My Meals, 

I take My Rest, 

AND I AM VIGOROUS ENOUGH TO TAKE 
ANYTHING I CAN LAY MY HANDS ON ; 

fettiiig nu loo, FOR Scott's 
mulsion of Pure Cod Liver Oil 
and Hypophosphitesof Limeand 

Soda NOT ONLY CURED MY IllClp- 

lenl Consumption but built 

ME UP, AND IS NOW PUTTING 

FLESH ON MY BONES 

AT THE RATE OP A POUND A DAY. 1 
TAKE IT JUST AS EASILY AS I DO MILK." 
SUCH TESTIMONY IS NOTHING NEW. 
SCOTT'S EMULSION IS DOING WONDERS 

DAILY. Take no other. 



A New letM of Treating Disease. 

HOSPITAL REMEDIES. 

What are they ? There is a new departure in 
the treatment of disease. It consists in the 
collection of the specifics used by noted special- 
ists ofEurope and America, and bringing them 
within the reach of all. For instance, the treat- 
ment pursued by special physicians who treat 
indigestion, stomach and liver troubles only, 
was obtained and prepared. The treatment of 
Other physicians celebrated for. curing catarrh 
was procured, and so on till these incomparable 
cures now include disease of the lungs, kidneys, 
female weakness, rheumatism and nervous de- 
bility. 

This new method of "one remedy for one 
disease " must appeal to the common sense 'of 
all sufferers, many of whom have experienced 
the ill effects, and thoroughly realize the ab- 
surdity of the claims of Patent Medicines which 
are guaranteed to cure every ill out of a single 

bottle, and the use of which, as statistics prove, 
Aas ruined more stomachs than alcohol. A cir- 
cular describing these new remedies is sent free 
on receipt of stamp to pay postage by Hospital 
Remedy Company, Toronto, Canada, sole pro- 
prietors. 



AISTY OF 

Prof. A. MELVILLE BELL'S WORKS 



— ON— 



Elocution — Visible Speech — 
Principles of Speech — Faults 
of Speech — Phonetics — Line 
Writing — World - English, 



etc., 



SUPPLIED BY 



N. D. C. HODGES, 

47 Lafayette Place, N.Y. 



FOR SALE. 

A flrst-olass water motor, for hydrant pressure of 
20 pounds or over. 

No experiment; 5,000 in use. 

Glean, simple, safe, reliable, economical, and very 
desirable. No dirt, delay, or danger. Always readv; 
no repairs. Any one can erect and operate it In 
parlor, workshop, or office. For price, particulars, 
etc., address '^HTDRAULIC,'' care of Scikncb, 
47 Lafayette Place, New York. 
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CALENDAR OF SOCIETIES. 
Anthfopological Society, Washins^ton. 

Feb. 4. — Washington Matthews, Gentes 
of the Navajos; John G. Bourke, Gentes of 
the Apaches. 

Biological Society, Washington. 

Feb. 8 — Frank Baker, An Undescribed 
Muscle from the Infraclavicular Region of 
Man; C. D. Walcott, A New Genus and 
Species of Ostracod Crustacean from the 
Lower Cambrian; Cooper Curtice, The 
Moultings of the Cattle Tick; Lester F. 
Ward, The Flowers that bloom in the Win- 
ter-Time. 

American Academy of Arts and Sciences, 

Boston. 

Feb. 12. — Henry W. Williams, On Re- 
construction of Languages. 

Engineers' Club, St. Louis. 

Feb. 5.— Mr. George W. Dudley read a 
paper on * 'Tests of Water- Works Engines. ' ' 
He explained the meaning and origin of 
the term * *duty. ' ' He explained in detail 
the precautions necessary to be* taken in 
making duty tests, in order that the 
results might be of value. He submitted 
reports in detail of two tests of compound 
condensing duplex direct -acting pumping- 
engines, — one of 8,000,000 gallons capacity 
per twenty-four hours, giving a duty of 
about 62,500,000 foot-pounds per hundred 
pounds of coal; the other of 5,000,000 
gallons capacity, giving a duty of about 
75,000,000. In the discussion, Mr. Bryan 
called attention to a simple rule for com- 
paring the efficiency of pumping-engines 
with ordinary steam-engines, the evapora- 
tion in pounds of water per horse-power 
per hour being equivalent to the constant 
1,980, divided by the duty expressed in 
millions of foot-pounds, based upon ten to 
one evaporation. He called attention to 
remarkable results that were being guar- 
anteed by makers of compound and- triple- 
expansion condensing-engines now being 
built for electic-light purposes. 

Professor Johnson stated, that, if due 
allowance were made for engine friction, 
he thought the results would not be so 
unfavorable to pumping-engines as shown 
by Mr. Bryan. Professor Gale stated that 
pumping-engines were subject to certain 
losses, due to friction, for which they 
were given no credit. This being allowed 
for, the efficiency would be increased. He 
also showed that the cost of high -duty 
engines was an important item, as the 
increased interest and depreciation accounts 
might overbalance the saving. He also 
showed that pumping-engines were usually 
put in of greater capacity than required, 
8o that they were operated under a disad- 
vantage. Mr. Holman called attention to 
the relative importance of duty as com- 
pared with other items of expense in 
pumping water. In St. Louis the coal bill 
was less than half of the total cost, the 
items of labor and repairs being of almost 
equal importance. He also expressed great 
doubt as to the reliability of the tests of 



the old Cornish pumping-engines, which 
were usually held up as standards. 

The secretary then read for Mr. J. H. 
Kinealy a paper entitled **Some Mathe- 
matics on Ventilation.'' The author 
tested the commonly accepted rules of 
practice by mathematical deduction, with 
the result of showing the practice to be 
well founded. In the discussion Professor 
Gale stated that the intention of the author 
was to investigate what difference, if any, 
must be made in the provision for ventila- 
tion between a room occupied only tempo- 
rarily and the same room occupied con- 
tinuously. 



Exchanges. 

rPree of charge to all, if of satisfactory character. 
Address N. D. C. Hodges, 47 Lafayette Place, New 
Vork.l 

Corrcspr ndence and exchanges solicited with persons 
interested in the study of American and Mexican an. 
tiquities. h- W. Gunckel, 36 Elm St., New Haven, Conn 

I wish to exchange or purchase well-fixed or hardened 
vertehrate embryos ior sectioning. Desire specially rep- 
tilian embryos, but will be glad 10 secure any material 
that 1 do not possess. Thomas G. Lee, M.D., Histo- 
logical Laboratory, Yale University, New Haven, Conn- 
Wanted— Books and journals, American 01 n 
relating to Photography — exchange or purchase. C. W. 
Canfield, 1,321 Broadway, New 'V^rk. 

Wanted. — Marine univalves of the west coast, from U. 
S. line southward, and from Pacific Islands, offered; ex- 
chan^e from a general collection. — F. C. Browne, Fram- 
ingham, Mass., Box 50. 1 

D. E. Willardj Curator of the Museum, Albion Acad- 
emy, Albion. Wis, will answer all his correspondence as 
soon as possible. Sickness and death in the family, with 
many other matters, have prevented his answering as 
promptly as he should have aone. 

I will give zoo good arrow heads for a fine pair of wild 
cattle horns at least two feet long. If you have shorter 
or other horns write me, and also how many arrow heads 
you want for them. I will also exchange shells, minerals 
and arrows. W. F. Lerch, 308 East 4th St., Davenport, 
Iowa. 

I wish to purchase Vol. 7 of the Amtrican Chemical 
/onrnal, dtner bound or unbound. State price. Ad* 
dress, Wm. L, Dudley, Vanderbilt University, Nashville, 
Tenn 

A few duplicates of Murex radix^ M, ramffsut^ At. 
brandaris^ Cassis ru/a, Harpa ventricosa, Otiva tri- 
atula^ O. reticularis^ Cklorostoma funebrale^ CyPreea 
caput serpentis, C. lynx^ Lottia gigantea^ Acmola 
patinay Chama spinosa^ and some thirty other species, 
for exchange for shells not in our collection. iJst on ap- 
plication. — Curator Museum, Polytechnic Society, Lou- 
isville, Ky. 

Photographs and Stereoscopic views of Aborigines of 
any country, and fine landscapes .etc, wan ted in exchange 
for mineials and fossils. — L. L. Lewis, Copenhagen, 
New York. 

Droysen's Algtmeiner Historicher Hand-atlas {\jt\^ 
zig, 2886,) for scientific books — those published in the 
International Scientific Series preferred.— James H. 
Stoller, Schenectady, N.Y. 

Astronomical works and reports wanted in exchange or 
to buy. Reports of observations on the planet Neotune 
and its satellite specially desired. — Edmund J. Sheri- 
dan, B.A., 995 Adelphi Sl, Brooklyn, N.Y. 

I would like to correspond with any person having 
Tryon's ** Structural ana Systematic Conchology " to 
dispose of. I wish also to obtain State or U.S. Reports 
on Geotpgy. Conchology, and Archaeology. I will ex- 
change classified specimens or pay cash. Also wanted a 
copy of MacFarlane's " Geologists^ Traveling Hand- Book 
and Geological Railway Guide." — D. E. Willard, Cura- 
tor of Museum, Albion Academy, Albion, Wis. 

Morris's ''British Butterflies," Morris's ''Nests and 
Eggs of British Birds," Bree's " Birds of Europe " (all 
colored plates), and other natural history, in exchange 
for Shakesperiana ; either books, pamphlets, engravines, 
or cuttings. -- J. D. Bamett, Box 735, Stratford, Canada' 

I have Anodonia epalina (Weatherby), and many 
other species of shells from the noted Kosnkonong Lake 
iftid vicinity, also from Western New York, and fossils 
from the Marcellus shale of New York, which I would be 
fflad to exchange for itpecimcns of scientific value of any 
kind. ^ I would also like to correspond with persons inter- 
ested in the collection, sale, or exchange of Indian rebcs.— 
D. E. Willard, Albion Academy, Albion, Wis. 

Will exchange " Princeton Review " for 1883, Hugh 
Miller's works on geology and other scientific works, for 
back numbers of " The Auk," "American Naturalist," 
or other scientific periodicals or books. Write. — J. M. 
Keck, Chardon, Onio. 

Shells and curiosities for marine shells, curiosities or 
minerals address W. F. Lerch, No. 308 East Fourth St., 
Davenport, Iowa. | 



CATARRH. 
Catarrlial Deafness^Hmy Fever*. 

A NBW HOMB TREATMENT. 

Suflferers are not generally aware that these- 
diseasesare contagious, or that they are due to 
the presence of living parasites in the lining 
membrane of the no«e and eustachian tabes. 
Microscopic research, however, has proved this, 
to be a fact, and the result of this discovery is 
that a simple remedy has been formulated where- 
by catarrh, catarrhal deafness and hay fever are- 
permanently cured in from one to three simple 
applications made at home by the patient once- 
in two weeks. 

N.B. — This treatment is not a snufT or an. 
ointment ; both have been discarded by rept^ 
table physicians as injurious. A pamphlet ex- 
plaining this new treatment is sent free oi¥ 
receipt of stamp to pay postage, by A. H. Dix- 
on & Son, 337 and 339 West King StrecU 
Toronto, Canada. — Christian Advocate. 



Sufferers from Catarrhal troubles should care« 
fully read the above. 

" The Week, one of the ablest papers on the ocm-^ 
tlnent" —Descriptive America, 

ENLARGED AND IMPROVED. 

THE WEEK: 

A Canctdian Journal of Politics, Literature, Science 

and Arts, 

PUBLISHED EVERY FRIDAY. 

$3.00 per Year. $1.00 for Pour Mentha^ 



THE WEEK hM entered on its SIXTH year of pnb^ 
lioation, greatly enlarged and improved in every re- 
spect, rendering it still more worthy the cordial 
support of every one interested in the maintenanoe- 
of a first-class literary JoumaL 

The independence in politics and criticism whtchi 
has characterized THE WEEK ever since its firstr 
issue will be rigidly maintained ; and unceasing ef^^ 
forts win -be made to improve its literary character- 
and increase its viilae and attractiveness as a Jony- 
nal for the cultured home. ' Many new and abl» 
writers are now, or have promised to become, con-- 
trtbutors to its columns, and the constantaim of the^ 
Publisher will be to make THE WEEK fully equal 
to the best literary Joomals in Britain and the Unlr 
ted States. 

As heretofore, Pkof. Ooldwin Smith will, from 
time to time, contribute articles. London, Parls^ 
Washington and Montreal letters from accomplished 
correspondents will appear at regular intervals. 
Special Ottawa Letters will appear during the ee»< 
sions of Parliament. 

THE WEEK in its enlarged form will be the same 
sise as ** Harpers' Weekly,*' and the largest paper 
of its Glass on the continent. 



SBNP FOB FUB 8AMPLB OOFT. 



C. BLACKER ROBINSON, Publisher, 



5 Jordan St., Toronto. 



RUPTURE 

cured in stipulated time. 
NO DELAY FROM WORK. NO OPERATION. 

Call or send stamp for circular and reference of thoso- 
cured. We have on hand over 300 styles of trusses, from 
$x up, and suspensories of all kinds. Orders filled by 
mail or express to any part of the United States. 

C. A. M. BURNHAM, M.D.. 

Z38 Clinton Place, New York, 



Readers of Science 

Corresponding with or visiting Attver 
tisers will confer a great favor by mention^ 
ing the paper. 



February 14, iSgaJ 
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SCIENCE CLUBBING RATES. 



10^ DISCOUNT. 
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LIFE-LORE: 

A MOITHLT MAIAZIIE BF POPILAI tlBLBOT. 

Tlu Si^«(-lfa((fr it UFB-Lift if, alt ittfona. 
plant and animril^from the " louffil " to the *^ high- 
til," recent and txtinct. The tngravingt and lettcr- 
prtaare btautifullt/ prod-uerd. 



V. MAWER, (t Emci H«11. Emci Strce 

StrBDd, London. W.C. 

FcBl-Iree for cwelTe monlbs for tl.Sa, prepaid. 

NOTICES OF THE PRESS.. 



XiJiy kiijcitnli_fii itlaiHmm'i. nf anyfnton mkiwg 

mot. may kavi Iki • Want ' imiflrd ■lu'ir ikii luad 

aill ikaracltr ofhU applicalim. Aoy^ten IHking 
in/irmalioH in amy liiinlific futtlipn. Ikr addr,,, ^ 
anyin-tnlijii ma*. <,r-a,koca* i» a-y w..y mulki.cl- 
>«■ /sr a fMrfeu MBM.n./ with -kt naUr, a/ Ih. 
fapir. It CKriiial/y imilld It rf* a. 



Wi 



edlCloQ 



yclopeed 1b BrltftD 




Microscope Stands, 
Oil tmmersion Object- 
ives and Abbe Con- 
densers for Bacteria 
and Histological work, \ 
of Objectives, Camera 
Lucida and other ac- 
cessory apparatus. 



Readers of Science 

Camtpanding wilA ar viiiHHg AdvtrHieri 
mtttcm/tr a gnat faotr by mttUitming Ikefaftr. 



, . r-, design, and fltly-tour 

oUteri, ransl^is la cost from tSOO K> 17,100. Thla 
apectmaD dealga la far a coitace vlih aenn rooma. 
and coallaa t1,TO0. Ii oamblnas baaulr and ojmtort, 
baa two large porcbar, aad la a popular and pnunl- 
cal working declgn, baling baen built ■eTBraltlmei 
(or Itf Fslliuated oo«t. 

No matlsrvhatHljlsof abonaejou maj Inland to 
bulld,ltvlllpar j'oa tohara tbiB bosk. 

Ws will aand itala AUv, poatpald, on receipt o( 
price, II — N. U. (;. Hodgea, tj LafaTatee Place, New 



Ina 

IS THERE aoy device at presput iu use for 
grooming horses by electric power ? Ih 
there any power mBchiue for cutting heavy 
cloth in clothing manufactoriea, carpet 
houses, etc.? Any reader having infonna 
tion on these points would confer a favor by 
addressing- Mills, care of SCIENCE. 

WANTED.— In the Peebskill Military 
Academy tor Sept. ,1890, an instructor 
!n chemistry, physics and mathematics. Ad- 
dress, with full particulaj^. J. N. Tilden, 
Peekskill, S. Y. 

A YOUNG MAN desires, about the Ist of 
July, a position as laboratory assist- 
ant, or as instructor in chemistry, physics, 
and lesser mathematics. References as to 
ability and character. 44 P.M. A. Address 
B. L. Porter, Penn. Mil. Acad., Chester, 



PRACTICAL CHEMIST, with 10 years' 
experience in superintending manutac- 
ture of oil of vitrol, fertiliEere, acetic acid, 
wood alcohol, etc., is open to an engagement. 
Beslre fereiices. P. 0. Box 43, Edgewater, 
Bei^en Co., N. J. 



A". 



N M, S. GRADUATE of the University 
of Illinois is open for an engagement as 
teacher of the Natural Sciences, Biology a 
specialty, in an Academy, Institute, or High 
School. Three years' experience. Is a prac- 
tical aasayer and chemist. Good references. 
Address O. C, care Scikkcb. 

WANTED.— A posiiion in an Acadimy, 
Normal or High School, as teacher of 
the Natural Sciences anc! Modem Languages. 
Latin taught In addition if necessary. Address 
0., Box 441. Hanover. N.H. 



A YOUNG SCOTCHMAN desires an ap- 
poinimeni in America. Three years in 
English Government Oflice. Good references. 
Addresi "Jiick" care J. Uawson & Coy, 17 
Princes St., Aberdeen, Scjiland. 



I WILL ASSIST In phoiogiaphic 
laboratory in retuin for experience ana 
venience of perfecting oiiginal appliancei,. 
dre's E. C. Owen, care of Gibson & Simp 
q\ Adelaide Stieet East, Toronto, Canada. 






AN ANALYTICAL CHEMIST is open to 
an engagement in mining, metallurgy, 
rabco-printing, and bleaching, or as reseatch 
chemist in alkali manufacture. Address 
■■Alkali," care of Science. 



WANTED,— To correspond with concholo- 
gisls in America, especially in California, 
with a view to txchange. Many British land, 

etgti. AddrcEs Mrs. FALLOON. Long Ashton 
Vicarage, Bristol, England. 



A YOUNG MAN can have lucrative engage- 
ment, not only a fixed salary, but accord- 
ing lo his work accomplished in travelling for 
SciBNCB. A personal mterview invited. 
N. D. C. HODGES, 

47 Lafayette Place, New York. 
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t/btnou), 
INDIA PONGEES, 

CORAHS, 

unequal led In qualllj^ and very 
netr and fresta In color. 

JAPANESE STRIPE SILKS 

Air Summer wear. 
NEW YORK. 



PHYSICAL, ELECTRICAL 
AND CHEMICAL 

APPARATUS 

Of High Brade. 

FOR SCHOOLS AND COL.L.EGES. 

Sknd fob Liar of Catalooites. 

QUEEN & CO., Pbiladelphia. 



A Usefnl and HaDdsome Present 




JOHN S, HULIN, 

M'i*g Statiouer, Steam Printer, 



Edi 



Usefjl Office 3peci*1tiea.ai 
--'-- 'ccountmm. Publlui.r u. 

turci of the Rebellion, ff 

by Jimci B. Taylor. Agency for 



MipieoKtaph 
Send tlimpfor Ulaltrattd catulogue. 

No. 3O0 BROADWAY, New York 

TheHullQ Dtary CALKNDIR Ur 1890. with »lri 
Iwne complete, sent by mfttl prepaid Tor 30 csdtb. 

Wedding tuTlutlona and rlsUIng cards en 
fraTdd 10 ordsr. — ThB *ery ben qualtly ot irorl 
guaranteed. 

Tbe Lirgea'. HandaomaBI, aul Moat CimpIeM 
Accounl-Ilook Monu'ectory and Prlnllag Ks'ftbllsli- 
meot tOT Fine Commercial Work In New Tork Clly. 



AtEiniuTEii^7.'.:£'Si|KiViie^ 
■wpniuiinr. »H. A. »«H, stffliwlwar, ». 



Old and Rare Books. 



Back numberi Atlanlic. Ceiilury. Harper. 
and Scribner, 10 cen's per copy, other maga- 
linM equally low. Send for ■ cataloj^e, 

A. S. CLARK, 

Bookseller, 
34 Park Row, New York City. 



IMPROVED OIL. LIGHT 

MAGIC LANTERNS. 

Aim Lime and Elicl-ii Light jffparatus. and 
mechanical, plain, and tine colored views. 

J. B. COLT A CO., Maoufaeluren. 
No 16 Bfekvian Strbct, New Yobk. 



MINERALS. 

Cabinet SpeclmeDs and Collutlons. 

Our stock IB very complete In fln* aMoimena (o: 
udent and amatrur Complete CaUlo^e Fnt. 
GEO. I.. ENGLISH & TO., 

DeBlrra Id Kllneralii, 

IB12 Cheatnul Street, Fblladelpbia. Pa. 



CALIFORNIA SPECIMENS. SEND 
TtN CENTS (or a piiue 1 si and l.cauli- 
ful sample on card lliivl-ikins. eggs, miiieials, 
■anis, slitlh, eif. A.Wresf, A. C. Sullivan, 
54 r4lh Siree', S.m Ditg •, Calilorni.i. 



Readers of Science 

Corrfspoiiding with or lisiliiig Adveiiisers 
■itUmferagnatJavo'-bvmeiiliottingtkispapet 



TWENTY-EIGHT MILLIONS OF 

DOLLARS and over i« t>)e value given 
by the Collector of Customs for tbe 
commerce of tbePurtof Superior, Wis., 
for 1889. In 1888 tbe Taluatioii was 
le^s tban ton millions of dollars. 

WEST SUPERIOR, Wis., 

is a fonr-jear-old city of 10,000 people, 
at the extreme west end of Lake Su- 
perior. Its population hig more than 
doubled in 1889. Joaquin Miller be- 
lieves it is destined to outstrip Chicago 
in growth, and will raok with New 
York as a commercial, fiuancial and 
manufacturing center. It is worth in- 
vestigation if half of this is so; fur in- 
vestors in real estate and mortgage 
loans can realize large profits in such 
growing towns. Information regard- 
ing West Superior and vicinity will be 
gladly given by 

JAMES W. GREENE, 
West Superior, Wit. 

He refers by permission to the Editor 

of Science. 
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THE TEIUMPEI COMPOUND STEAM-ENGINE. 
The et9am -engine ehown in the accompaujing illustrations ia 
of a novel and Ingenious design. The aim of Ihe builder* has 
been to produce a valreless compound engine, and that they have 
succeeded sdmirablj in designing and building such a mticblDe is 
admitted b; all whoae experitnce niib steam-engines enables them 
to judge. 



through ttie cylinder casting, it is evident that the omission of the 
valves has not led to troublesome complications in other direclioos. 
In the illustrations, Fig. 1 is a vertical longitudinal section 
through the engine, Fig. 3 is a vertical crosssection through the 
same, Fig. 8 is a horizontal cross-section through the live-steam 
ports, and Fig. 4 is a horizontal cross-seclion ihroutih the expanuon 
parts. 




TRIUMPH COHPOUND VALVELESS STEAH-ENGINE. 



The engine shown, which is built b; the Triumph Compound 
Engine Company of Cincinnati, has three high and thrie loiv 
preMure cylinders, each with single-acting pistons. Each high- 
pressure piston controls the ateam-supply to Its own cylinder and 
tliat of one of the low-pressure cylinders. The exhaust is alao con- 
trolled In the same manner; so that the high -pressure pistons do 
double duly, acting as pistons and aa valves. As the latter office 
is peiformtd by means of passages through the piston-heads and 



ff ff' H'" are high-pressure and L' L" L" are low-pressure 
cylinders, and the pistons acting in each n-tll be referred to by the 
same letters. The pistons are connected directly to the shaft by 
connecting-rods without the inlecvention of piston rods; and the 
cranks are set at an angle of 120 degrees with each other, in which 
pOBilioQ all the moving psrts are perfeclly balanced. 

Pistons H' and L are shown on the upper centre, pistons W 
and L being 120 degrees in advance, and pistons R" and L" 180 
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drgrees in the lear. Tu Ibis poEiilon, live Bleara is admitted from 
the main steam-pipe a (Fig. 3), lliecce tlirougli potts b', pipe a', and 
port g' ', to cyliiidtr H"; and at (he Fame inBiant Bieam wbicb hae 




no » 

beeo parity expanded in cyliuder H passes down ihroogta port g' 
(Fige. 1 and 3) and pipe e', to cjliader L", Ibus admittiag live and 
low-preeaure Bteam on one set of pistons at the aame momeut. Un- 
der the action of tlie steam, pistons H" and L" move downward, 



(PiiC. 8), pipe a", and port g" (Figa. 1 and 3), lo rjlinder B". At 
this point a.Uo, pipton Ht, moving upward, dotes the coniMction 
between cyltnderH H' and L", and the (team expands in L" for 
the remainder of (he strobe. As piston L" reaches Ifae lower 
centre, port d' (Fig. 1) conies opposite pipe e', and the exhaai^t 
steam passes through this connection into pipe e (Ftg. 4), which 
communicates with the Htmospherc ur condenser. When piston 
H' reaches the upper centre, live steam passes from a (Fig. 8) 
through port b'", pipe a'", and port g', to cylinder H', and the 
pertly expanded sleam passes from cylinder ff" down through 
port g'" (Fig. 1) and pipe e'" to cylinder L'. Cylinder L'" exhausts 
through pipe e" and port d" into e, and cylinder L' tbrongh pipe 
e' " and port d" into e. 

The valve X (Fig. 2) is merely a live-steam connection with the 
low-pressure cylinders for heating up and alarling. Thus, with 
the ezceplioD of the cul-off, each set of pistons controls (he steam in 
the cylinder next preceding, in the order of rotation, and, when 
acting as a valve, is at or near its maximum (peed; while the pis- 
tons in the preceding cylinders are at or near their slowest speed. 
This simple expedient controls the steam in this engine in a man- 
ner unexcelled by any valve device. 

All lubrication w automatic, consisting of a sight-feed lubricator 
on the steam-pipe, a drop-sight- feed cup on each end-bearing of 
the shaft, and a mixture of oil and water in the crank-case, per- 
fectly lubricating all parts within. The cylinders are cast in one 
piece and bored at the same time on a tool especially designed for 
the purpoae by which means they are made absolutely parallel, 
and the danger of leaky joints is avoided. The bearings for the 
shaft are bored ont after t)eing boiled in place, insuring perfect 
al^nment and all wearing surfaces are excepIionaUy large, so 
that internal fnclion is reduced to a minimum. The only adjust- 
ments consist of two keys in the connecting-rods, which take up 
all (he wear m both boxes. The pressure being always dowu- 
wards these adjustments are seldom aeceaaary; and the engine. 
It IS claimed will run indeSnitely without stoppage, and with but 
little attendance 



THE TENSILE STRENGTH OF SHEET ZINC. 

So little has been published about the strength of xinc, that any 
contribution to this question must be welcome. The most care- 
ful tests which Profesaor Martens made on some zinc sheets sup- 
plied by the Schlesische Actien-Gesellscbaft fflr Bergbau imd 
ZinkhOttenbetrieb at Lipiue, ip Sileaia, on behalf of these works, 
hence deserve all the more attention. These teata, according to 
Eagiruering of Jan 31, were carried out at the Koyal Technical 
Testing Station at Berlin, of the mechanical department of which 
Piofe«Bor Martens is chief, and are described in the official re- 
ports of that institution, 1889, IV. 

The reputation of zinc as ft structural material is not particu- 
larly good, and these tests do not tend to show that the metal de- 




FIG. ) 



s mechani- 



live sieam being admitted until the upper edge of port g" (Fig. 1) serves a better name for constancy and reliability of ii 

passes the lower edge of pipe a', at which point it is cut off, and cal properties. A great many tests had to be made to arrive at 

expands in Ibis cylinder until (he lower edge of port g' ' passes the fair averages . The test samplea were five sheets, supplied by the 

upper edge of pipe e", at which point It passes to cylinder L'". At Silesia mills of the above works, two specimens from f(a«ign 

t live steam passes from a through port b' wcn-ks; and Anally eleven sheets rolled before Protetenxt Martens 
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out of bar plates of 1 foot width. Three of th(«e latter were 1 per ceot of lead and .03 of one per cent of iron; the two for- 

rolled out to two, three, and four times their length, to tliick- eign platee showed traces of antimony ; no other metals were ob- 

oesses of 0.1, 5.4, and 8,1 millimetres: the other eight were served. 

rolled in bundles, first in one direction, then at right angles to The Aral series of tests was made with a horizontal Rudel<rf( 




— TRIUIIPH COMPOUND VALTELBSS STB&H-ENOINB. 



this direction, test-pieces being cut oat each time when the 
length had increased b; SOO millimetres. The final plate varied 
in length from 1,210 to 4,710 millimetres, and in thickness from 
1.1 millimetree to .6 of a millimetre. The chemical analyses of 
the various platee agreed very closely: they all contained about 



testing-machine with scale-pan, screw, and nut-feed; the pris' 
matic test-piecea, 20 millimetree (.8 of an inch) in width, being 
fixed in cape, and tightened there by means of wedges. The 
pieces frequently broke close to this clamp; and it was found that 
the length of the wedge, and the distribution of the pleasure, were 
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of considerable importance. The wedges should press out the 
mouth of the clamp slightly, but more and more towards the 
back. Direct application of tiie loads proved quite unsuited, as 
zinc is highly influenced by the rapidity of the changes. Pro- 
fessor Martens, therefore, resorted to a testing-machine of his 
own design, three different modifications of which were em- 
ployed. As indicators for these apparatus, a circular vessel 
filled with mercury was employed, from the side of which a 
. vertical tube branched off. The cover of this vessel wm formed 
by a strong central plate supporting a weight surrounaea by a 
ring of.german-silver. The strain imparted to the test-piece was 
partly taken up by the weight, the mercury column effecting the 
balance. This arrangement, which i^esembles others employed 
for similar purposes, did not answer ; it was, moreover, not self- 
recording. The mercury-tube was therefore replaced by a hori- 
zontal cylinder with a piston-rod ended in anoth^ piston moving 
in a second cylinder with a slide-valve, which was actuated by 
an electric device comprising electro-magnets and relays. The 
common piston-rod carried a pointer recording on a paper drum. 
A third device, also electrical, but worked by gravity instead of 
water-pressure, was employed for the highest loads up to 50, 000 
kilograms. These three arrangements labored under the disad- 
vantage that the cover of the mercury vessel retained an amount 
of mobility sufficient to affect the accuracy of exact measure- 
ments. Professor Martens hence returned to an often-employed 
ari'angement, utilizing the elasticity of a spring of an elastic 
steel rod. The idea is, that the variations of the rod are marked 
directly (and without being magnified by multiplying levers or 
other devices whose accuracy Mr. Martens altogether questions) 
by means of a little conical diamond point on glass plates of the 
size for microscopic slides, fixed on a platform moved by means 
of a paicrometer-screw and adjusting-spring, in a direction at 
right angles to that of the axis of the rod. Two of the resulting 
curves would occupy a space of not more than a square milli- 
metre. The plates were examined and measured in a lai^e Zeiss 
microscope provided with micrometers for both object and ocular 
glasses In this form, the recording device has been constructed 
by Mr. Boehme. It is, however, intended to leave the platform 
at rest,' and to register the movements in the direction of both 
the abscissae and the ordinate. 

The chief objects of the tests were to ascertain the elasticities 
at ordinary temperatures and at 80^ 120*^, 150*^, 170°, and 200° C. 
(between 176° and 392'*F.) , and to ascertain the influences of dif- 
ferent modes of rolling and of time-effects The latter are strik- 
ing. One can hardly speak of the elasticity of rolled zinc, as 
even under very small strains the permanent expansion varies 
with each change of load. There was always a noticeable after- 
stretching. When cold, the breaking strength was 23 per cent 
larger, the breaking extension 22 per cent smaller, and the ' *ful- 
ness degree" (i.e., the ratio of the area comprised by the curve 
to the rectangle formed by the greatest extension multiplied by the 
greatest force) neither larger nor smaller, in a direction at right 
angles to the rolling, than in that of the rolling. The two sam- 
ples supplied by other works showed, however, opposite charac- 
teristics, and one test-piece particularly deviated in a manner 
probably to be accounted for by some peculiar treatment during 
manufacture, the chemical composition seeming to afford no ex- 
planation. Rising temperatures modified the results. The break- 
ing strength increased considerably in thinner sheets ; that is, in 
such as have undergone greater and more continued pressure in 
the rolls. It rose from 11 kilograms per square millimetre for 6- 
millimetre plates, to 19 kilograms for plates .48 of a millimetre 
thick. The English equivalents of these values are 17.5 and 80 
tons per square inch respectively for plates of .24 and .019 of an 
inch in thickness. The breaking extension decreases first, and in- 
creases rapidly afterwards. For the temperature tests, the pieces 
were heated in a linseed-oil bath. The results confirm the well- 
known and imix)rtant fact, first established by Silvester and Hob- 
son of Sheffield, that zinc should be worked, rolled, stamped, 
turned, etc. , at 300° F. . and that any higher temperature should 
carefully be avoided. On the whole, the tests demonstrate clearly 
that ordinarily tensile strength tests are not alone sufficient, and 
should be combined with folding and bending tests. 



METEOROLOGICAL OBSERVATIONS ON PIKE'S PEAK. 

Since the Boy den fund of the Harvard College Observatory 
was established for the purpose of obtaining astronomical ob- 
servations at some station of great elevation above the level of 
the sea, an inquiry into the meteorological character of such 
stations seemed desirable before undertaking the proposed work. 
It was known that a long series of meteorological observations 
at the highest station ever permanently occupied for such a 
purpose had been ipade by the United States Signal Service on 
the summit of Pike's Peak, in Colorado. It waa accordingly 
proposed to the chief signal officer of the United States Army, 
Gen. A. W. Greely, that these observations should be printed 
at the expense of the Boyden fund, in the * 'Annals of Harvard 
College Observatory;" and his courteous co-operation has en- 
abled this plan to be carried out, as shown in Vol. XXH. of the 
**Annals'* of the observatory, just published. 

The summit of Pike's Peak, Colorado, is situated in latitude 
38° 50 north, longitude 105° 2 west, and has a height of 14,134 
feet above sea-level, as determined by spirit-level from Col- 
orado Springs. It is the highest meteorological station in the 
world; Leh, Ladakh, being 11,503 feet, and the Sonnblick, 
Austria, 10,154 feet. The station on the summit of Pike*s 
Peak was established in October, 1873, and the first telegraphic 
report sent on Nov. 6 of that year. The telegraph line was 
frequently interrupted, and for long periods, until November, 
1882, when it was virtually abandoned, owing to the great cost 
and the difficulty of its maintenance. Observations, however, 
were continued until September, 1888, 

During the first few weeks the observations were more or less 
interrupted, and it has been deemed best to commence the pub- 
lication from Jan. 1, 1874, at which date the station was in 
complete working order. 

Pike*s Peak rises very abruptly from the eastward, being about 
8, 000 feet above Colorado Springs, which is within ten miles or 
so from the summit. The open plain extending to the east- 
ward affords unusual advantages for noting such cloud and 
storm phenomena as originate or move to the eastward of the 
mountain ; and even the peaks to the westward are enough 
lower to permit observation of storm and cloud conditions 
below the level of the observer on Pike's Peak. 

Perhaps the most notable fact resulting from a cursory ex- 
amination of the meteorological elements is the remarkable 
resemblance between the recurring annual phases of atmospheric 
pressure and the temperature of the air. The curves of these 
elements not only are alike in having a single bend, but the 
maximum phase of both occurs in July, and the minimum in 
January. Not only are these elements coincident in their 
extreme phases, but the annual march is the same ; so that the 
two curves are not only parallel, but almost coincident. When 
examined mathematically, it will be seen that not only are the 
plus and minus changes from month to month the same for 
both elements, but they bear a close, definite, and apparently 
dependent relation to each other, the mean monthly pressure 
rising or falling about .016 of an inch for each change of one 
degree Fahrenheit in the monthly mean temperature. 

A similar relation between the mean monthly pressure and 
mean temperature obtains on the summit of Mount Washing- 
ton, New Hampshire (elevation 6,279 feet above the level of 
the sea) ; but the barometer and temperature curves for the 
year at this last-named station are not as regular as on the 
summit of Pike*s Peak. On Mount Washington, while the 
extremes of monthly mean temperature fall likewise in Janu- 
ary and July, yet the maximum monthly pressure shows a 
tendency to prolong itself into August, and the minimum 
pressure to continue throughout January, February, and March. 
The relation on Mount Washington of monthly changes of 
pressure to like changes of mean temperature differs slightly 
from that of Pike's Peak, being about .012 of an inch rise or 
fall for each degree Fahrenheit. 

The actual atmospheric pressure at Rocky Mountain stations 
above 4,000 feet elevation attains its minimum in January and 
its maximum in July or August; and the barometric phases 
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are of the same sign, with reference to the annual mean, as the 
temperature phases at such stations. This phase of barometric 
pressure, which is the reverse of that in the parts of the United 
States of low elevation, results from the lower average tempera- 
ture of the winter months contracting the gieat body of air, 
80 that much of it is brought below the summit of the moun- 
tain, while in summer reverse conditions obtain. 

The mean temperature of Pike*s Peak is 19. S"*, with a range 
in the annual mean temperature of 4^, dependent on the 
mean of 17.9^ for 1880 and 21. 9'' for 1879. The highest tem- 
perature observed was 64°, July 19, 1879; and the lowest, 
— - 39*^, Dec. 21, 1887. As might be expected, the range at 
Mount Washington is considerably greater. The mean tem- 
perature at this latter station is 26.1°, with a range in the 
annual mean temperature of 4.5**, — from 23. 6** for 1875, to 
^8° for 1878. On Mount Washington the highest temperature 
recorded was 74", Aug. 9, 1872; and the lowest, — 50°, Jan. 
22, 1885. 

The daily range of temperature on the summit of Pike's 
Peak, as determined from ten years* observations with self- 
Tegistering instruments, shows that the maximum range occurs 
In July and September (14.3** and 14.2** respectively), with the 
minimum of 11.6^ in December. The greatest range likewise 
<xx;urs at adjacent stations on lower level in the summer or 
•early fall, as shown by ten years' record at Denver, Col., with 
the greatest ranges (27.9**) in September and (27.2^) in July; 
and at West Las Animas, Col., — record of five years, — (82.7**) 
in October. At Denver the minimum range occurs in February 
<23.5*^), and at West Las Animas in May (29.5**). 

It thus appears that the mean daily range on the summit of 
Pike's Peak is only about one-half of that which obtains on 
the low plateau country to the eastward. The mean daily 
jrange at Mount Washington differs materially from that of 
Pike's Peak, it having its maximum (18") in January, whence 
it decreases quite regularly to July (10.6*^), and then rises 
igradually to the winter maximum. The mean range — from 
ten years' observations — on Mount Washinghton is 13.8**, 
being only slightly less than that at Portland, Me. (15.4**), 
and at Burlington, Vt. (16.5**). 

The precipitation of Pike's Peak exhibits peculiarities in its 
•distribution throughout the year, the amount rising from a 
primary minimum in February to a secondary maximum in 
April. A very decided secondary minimum occurs in June, 
followed immediately in July by the primary maximum. The 
amount of precipitation in the summer (35 per cent) is sub- 
atantially the same as that in the spring (33 per cent) , the 
remainder being very equally distributed throughout the au- 
tumnal and winter months. The June minimum appears very 
remarkable, but its authenticity seems assured in view of the 
fact that at Colorado Springs, at the base of the mountain, 
and at Denver, nearly 80 miles to the northward, similar rain- 
fall conditions obtain. At Denver the May rainfall is 18 per 
-cent; the June rainfall, 9.5 per cent; July, 11; against 15, 
12, and 24 per cent respectively at Colorado Springs, and 18, 
•6, and 15 pet cent on Pike's Peak. 

The mean wind -velocity throughout the year is graphically 
represented by a curve with one bend or inflection; the de- 
<;rease in velocity being, as a rule, very gradual, from 26.6 
miles in January, to 12.5 in July and 12.3 in August. The 
curve of the mean wind-velocity is substantially opposite in its 
phase to the curve of the mean temperature; that is to say, 
the highest mean monthly velocity occurs with the lowest 
mean monthly temperature, and the least mean velocity with 
the highest mean tem^ierature. It is interesting to note that 
the same general rule holds true as bearing on the relations 
l)etween the mean hourly temperature of the day and the mean 
wind- velocity. The average hourly velocity of the wind for 
the entire period decreases gradually from a mean of 23.2 
miles per hour between 2, 3, and 4 a.m., to 17.5 miles between 
11 A.M. and 12 noon. It is also noted that the minimum hourly 
wind -velocity for every month in the year occurs between 
11 A.M. and 12 noon; but the distribution of the hours of maxi- 
XQum mean wind-velocity is somewhat irregular throughout 



the different months of the year, varying from between mid- 
night and 1 A.M. to the hours of 4 and 5 a.m. Doubtless, were 
means of hourly temperatures available, it would appear that 
the highest temperature occurs quite regularly at noon, while 
the lowest temperature occurs more irregularly between midnight 
and sunrise. In July the maximum hourly velocity is 15.5 
miles against a minimum of 9; but in January the range of 
the mean hourly velocities is very materially reduced, the 
range being from 28 from midnight to 1 a.m., to 25.4 from 
11 A.M. to 12 noon. 

Unfortunately, the direction of the wind was not automat- 
ically recorded, but the prevailing directions are obvious from 
the observations made thrice each day. It appears f]:om these 
observations that 31 per cent of the wind comes from the 
south-west, 20 per cent from the west, 21 from the north- 
west, 10 from tha north, 8 from the north-east, and 5 from 
the south ; while 2 per cent pertains in each ca^e to the east, 
south-east, and calms. The direction of the wind changes 
but slightly through the different months of the year; the 
records showing that the maximum per cent comes from the 
south-west from March to October inclusive, but during the 
winter months the direction changes slightly, and the winds 
from the west prevail from November to February inclusive, 
with the north-west winds and the south-west winds of slightly 
less frequency by 1 or 2 per cent. 

On Mount Washington, however, from nine years' observa- 
tions, 54 per cent of the wind comes from the north-west, 12 
per cent from the west, and 8 per cent each from the south- 
west and north. 

The observations for two years at Colorado Springs, at the 
base of the mountain, show, as might be expected, very 
different wind conditions. From the situation of this station, 
it might be inferred that the winds would blow from the north 
or north-west, or from the south and south-east, which is the 
case; the order of frequency being as follows: north, 27 per 
cent; south-east, 22 per cent; north-west, 15 percent; south, 
10 per cent. The influence of topographical features upon the 
wind is also clearly shown by the direction at Denver, where 
28 per cent of the wind comes from the south, and 14 per 
cent from the north. 

Severe and prolonged wind-storms are unusual on Pike's^ 
Peak, and the days are comparatively infrequent when the 
mean hourly velocity equals or exceeds fifty miles per hour. 
The most remarkable wind -storms were those of Sept. 28-29, 
1878, when the mean velocity for twenty -four hours was 71 
miles, and Dec. 25, 1883, when the mean velocity was 70 
miles per hour. The highest extreme velocity recorded at 
Pike's Peak was comparatively low, being 112 miles, May 11, 
1881. 

Velocities exceeding these have been frequently noticed at 
exposed points on the Pacific and Atlantic coasts. Mount 
Washington not only has higher winds than the summit of 
Pike's Peak for short periods, but also for days or months. 
On Feb. 27, 1886, the mean hourly velocity on the summit of 
Mount Washington was 111 miles for the entire day, and in 
January, 1878, the extraordinary velocity of 186 miles per hour 
was recorded. The maximum monthly movement at Pike's 
Peak was 28,691, in January, 1887; at Mount Washington, 
86,515 miles for January, 1885, a mean hourly velocity 
throughout the month of 49 miles, followed closely by a mean 
of 48 miles for February, 1883. 

The mean annual cloudiness on Pike's Peak is 40 per ^ent, 
ranging from 83 per cent in November, to 74 per cent in July. 
The tendency is to an excess of cloudiness during the late 
spring and the late summer, with the least amounts from 
September to January inclusive. On Mount Washington the 
cloudiness is much greater, averaging 57 per cent for the year. 
The range at this latter station is also higher, varying from 
52 per cent in September, to 61 per cent in March. The. dis- 
tribution throughout the year on Mount Washington appears to 
be accidental, with possibly a slight tendency to less cloudiness 
during the months of high temperature. 

Pike's Peak is celebrated for its electrical storms. Many 
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interesting details of these are given in the observer's journals. 
The storms only occur when the air is moist ; the most favor- 
able condition is during the time a light, soft snow is falling. 
When the hands are held up, sparks emanate from the tips of 
the fingers. At such fimes, with considerable wind, the anemom- 
eter-cups look like a circle of fire. £^h flake of snow, as it 
alights on a mule's or burro's back, gives a spark like a fire- 
bug. The station was once struck by lightning. The electrici- 
ty came down the anemometer-rod, following along the wire 
running to the battery. Every place the wire crossed a nail, 
the head of the nail was fused, and the wire melted at the 
same point. 

In addition to the regular meteorological observations on the 
samifiit of Pike's Peak which appear in the '* Annals," other 
special observations have been made. 



HEALTH MATTERS. 



Contagious Pneamonia. 

Dr. F. Mosler, in a paper read before the Qreifswald Medical 
Society, gives details of a series of cases of acute pneumonia in 
a family where there seemed every reason for believing that con- 
tagion was the cause of the spread of the disease. The patients, 
says the Lancet of Jan. 25, 1890, were all attacked during 
the last fortnight of January, 1889; the first to fall ill being 
the father, who died on Jan. 22, the fifth day of his illness. 
On this day his wife was attacked, and she too succumbed on 
the fifth day of the disease. While she was ill, her son, who 
constantly visited his parents during their illness, himself was 
attacked on the 26th. He was thirty years of age, strong and 
t^perate, but succumbed on the twelfth day of the attack. 
Further, his sister, who had come from Arendsee, near Stral- 
Bund, to be with her sick parents, and who staid in their house 
from Jan. 22 to Jan. 26, was attacked at Arendsee on Jan. 29, 
and was admitted into the Qreifswald Hospital. She alone 
recovered. 

Dr. Mosler points out that the parents' house was dry, the 
two rooms they inhabited were well ventilated and clean, and 
that there had been no illnesses in the house within the past 
five years. He thinks the father must have acquired his pneu- 
monia outside, and that the disease was communicated in turn 
to the members of his family by contagion through the sputa. 
In the case of the son, a post-mortem examination showed that 
the form of pneumonia was not the typical one: it was more 
lobular, was accompanied by a hemorrhagic pleurisy and by 
swelling of the spleen. Moreover, an examination by Professor 
Grawitz of some of the fluid withdrawn from the lung of the 
daughter during the height of the disease resulted in the dis- 
covery of bacilli resembling those of rabbit septicaemia, but 
neither the pneumono-bacillus of Friedlander nor the pneu- 
mono-coccus of Fr&nkel was found. In the case of the son, 
the blood from the heart yielded a similar micro-organism. 
Dr. Mosler thinks that such facts, as well as the peculiarities 
of the morbid anatomy of the latter case, suggest the occurrence 
of a special form of pulmonary inflammation, owning a cause 
different from that of the ordinary form. He sees in such 
cases a reason for believing that many varieties of poison may 
give rise to pneumonia. But the main lesson from the cases is 
that of contagiousness,' and the need for the careful disposal and 
disinfection of the sputa, which he believes to have been the 
infective medium in these cases. He refers to recent contri- 
butions of Finkler and Cantani on infectivity of pneumonia, 
the latter recording some striking instances where the disease 
was more of the lobular than the lobar type. 

Moxtth-Breathino akd the Teeth. — Dr. Scanes Spicer read 
a paper at the last meeting of the Odontological Society of 
London, upon * 'Nasal Obstruction and Mouth -Breathing as 
Factors in the Etiology of Disorders of the Teeth." In the 
course of his remarks, as we learn from the Lancet of Jan. 8, he 
said he had been struck with the frequency with which carious 
teeth were associated with obstruction of the pharynx and 
enlarged tonsils; so much so, that he had made it a routine 



practice to examine the teeth in all cases of nasal obstruction, 
and he believed that there existed a relation between them; 
and he further is of opinion that there is a generic relation 
between some cases of vaulted arch, narrow jaws, and irregular 
teeth, and nasal obstruction. Normally we should breathe 
through the nose, so as to warm aod filter the air respired. 
All animals, savage races, and young infants do so; but a 
large number of adults of civilized nations breathe through 
the mouth, because they have some obstruction of the nasal 
passages, — erectile tumors, permanent catarrhal affections, 
polypi, post-nasal adenoid growths, etc. Mouth -breathings he 
said, as a predisposing cause of caries of the teeth, came into 
action in various ways. The teeth were exposed to a current 
of air of a much lower temperature than that of the body, 
which would tend to cause inflammation of the periosteum and 
pulp of a tooth ; the cold, dry air produced congestion of the 
mucous membrane, with a secretion of stringy acid mucus ; and 
the rapid evaporation of water which takes place when the 
mouth is constantly open inspissated this mucus, which so 
formed a fertile soil for the development of micro-organisms. 
Again: when sleeping with the mouth open, the tongue falls 
back, and the parotid secretion finds its way directly through 
the pharynx instead of bathing and washing the teeth. With 
reference to the so-called V-shaped maxilla. Dr. Qpicer thought 
that many cases might be traced to mouth-breathing, the 
muscles of the cheek pressing unduly upon the soft alveoli when 
the mouth is open. 

ScEATCHiNG THE Back FOR Imtermittent Fever.— Dr. Aloia 
F^nykovy communicates to a Vienna medical journal an account 
of some observations made on the treatment of intermittent 
fever by means of friction of the back along the spine. Many 
years ago, as stated in the Lancet, while at Nisch with his 
regiment, there occurred so many cases of intermittent fever 
that the stock of quinine was becoming exhausted, and, in 
order that the patients might not be entirely without some 
sort of treatment, it was ordered that they should be rubbed 
twice a day along the spine with simple ointment. The day 
after this order had been given it appeared that the usual attack 
had not come on. Accordingly since that time Dr. Fenykovy 
has very frequently employed this treatment, and usually with 
marked success. Indeed, he says that three-fourths of his casea 
have done very well without any quinine at all. 



NOTES AND NEWS. 



The English Royal Meteorological Society have arranged to 
hold at 25 Great George Street, Westminster, on March 18 to 21 
next, an exhibition of instruments and photographs illustrating 
the application of photography to meteorology. 

— Herr Trautweiler thinks that a railway should go to the top 
of the Jungfrau, and in the Schtoeizeriache Bauzeitung gives a 
brief account of his scheme. The railway would go from the 
valley below to the sununit, and would be almost entirely under 
ground. There would be several intermediate stations, from 
which convenient, well-arranged tunnels would lead to points on 
the mountain whence the best views are to be had. If stormy 
weather came on, the passengers could withdraw into the shelter 
of those tunnels. The railway would b^ lighted by electricity. 

— The Thomson-Houston Electric Ck>mpany of Boston are build- 
ing several large electric motors, or electric locomotives, for a 
street-railway company in that city. Elach locomotive will be 
powerful enough to draw a train of cars. 

— The Russian Government, it is stated, has announced its 
intention to begin operations soon on the great railway across 
Siberia. Work will begin at Vladivostok and at the present 
eastern terminus of the Russian railway system at the same 
time. The total length of the line is to be 4,375 miles. 

— The Jull snow-excavator, illustrated and described in these 
columns some months ago, received several severe tests during 
the recent snow blockades on Western railroads. On Feb. 8 it 
opened up a blockade on a road between Pendleton, Ore., and 
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Walla Walla, Wash. , where the snow was from ten to fifteen 
feet deep, and solidly compacted by rain and thaws. The track 
was cleared in a few hours. 

— In the current number of the Journal of the Anthropologi- 
cal Institute there is a valuable paper, by Dr. Ai*thur Thomson, 
on the Veddahs of Ceylon. Discussing the affinities of the Ved- 
dahs, he says there appears to be little doubt, that, if they be not 
of the same stock as the so-called aborigines of southern India, 
they at least present very strong points of resemblance as regards 
stature, proportions of limbs, cranial capacity, and form of 
skull. The similarities of hair and color between these races, 
according to Nature^ have often been remarked; so that, on the 
whole, if physical features alone be taken into account. Dr. 
Thomson thinks the affinities of the Veddahs with the hill tribes 
of the Nilgherries and the natives of the Coromandel coast and 
the country near Cape Comorin, are fairly well proved. 

— According to the Perseveranza of Milan, quoted in the cur- 
rent number of the English Board of Trade Journal, important 
sponge-banks have lately been discovered close to the island of 
Lampedusa, on the soutiiem coast of Sicily. These deposits of 
sponges extend for over a surface of from fifteen to eighteen 
marine leagues, and are situated about an equal distance from 
the south-eastern extremity of the island. The smallest depth 
above these banks is twenty ells ; the greatest depth is from thirty 
to thirty-one ells. At the lesser depths rock is met with, on 
which t^e sponge grows ; at greater depths a sandy soil is found. 
All varieties of sponge are discovered here, including those which 
are in the greatest commercial request, and they are easy to obtain. 
Greek and Italian vessels have already (January) proceeded to 
Lampedusa to .take advantage of this discovery. 

— One of the most interesting applications of the electric light 
yet made is to the passage of the Suez Canal at night-time. 
This great waterway, which is so important to all European na- 
tions, and particularly to England, ran the risk of being choked 
by the continued development of the traffic through it in the 
years 1882 to 1885. At the end of this period, however, the 
Canal Company determined to light the channel at night-time, 
so that the passage could be made without danger, and hoped in 
this way to sensibly diminish the traffic on the canal during the 
day, and to render the state of affairs less annoying to ship- 
owners, until the enlargements now in progress could be com- 
pleted. The company accordingly installed a complete system of 
beacons along the banks of the canal, supplemented by luminous 
buoys burning Pintsch gas on the water, and in this way the 
channel was clearly marked out. It was soon seen, however, 
that this alone would be insufficient to insure safety in night 
passages, and it was thei*efore decided, says E^vgineering of Jan. 
31, that every vessel moving along the canal at night must itself 
be* supplied with arrangements for working a set of electric lamps 
on board. Rules were accordingly drawn up, which provide that 
these lamps shall be four in number, one of which is to be a 
powerful light at the bow, inside of a projector lamp capable of 
throwing the beam to a distance of not less than 4,000 feet in 
front of the vessel. The other lights are placed, one at the stem, 
-and one on each side of the boat. The first vessel to make the 
passage under these regulations was the Peninsular and Oriental 
steamship * 'Carthage," in 1886, the transit lasting eighteen 
hours; but, with the improvements recently effected, the time 
has now been reduced to sixteen hours for large vessels. The 
Mangin projector is that principally employed, both war-vessels 
and vessels belonging to the great mail companies being fitted 
with this apparatus. Smaller companies usually employ a por- 
table apparatus, which they find ready for hire on their entering 
the canal, and which they unship again on reaching Port Said or 
Suez. These sets of apparatus include the projector, a dynamo, 
and a motor, and certain firms make a specialty of the business 
of hiring them out. The great companies generally employ a 
similar apparatus, but are themselves the owners of the plant. 
The night traffic on the canal has increased very rapidly since it 
was started. Thus in 1887 there were, in all, 371 night transits 
made; but in 1889 this number had increased to 2,454 out of a 
total of 3,420, or upwards of 71 per cent of the vessels passing 



through the canal ; and four-fifths of the total tonnage used the 
electric light to assist them. At the same time the average 
duration of the passage iias been reduced upwards of 40 per cent. 
Putting these facts into another shape, it appears that the effect 
of the electric light as applied at Suez has been the same as if 
the canal had been increased from 22 metres, its present width at 
the bottom, to 32 metres, — an operation which would cost at 
least $20,000,000. 

— The National Home -Reading Union, London, Eng., has 
been formed for the purpose of developing a taste for recreative 
and instructive reading among all classes of the community, and 
directing home study to definite ends, so as on the one hand to 
check the spread of pernicious literature among the young, and 
on the other to remedy the waste of energy and lack of purpose 
so often found among those who have time and opportunity for a 
considerable amount of reading. Its objects are (1) to draw up 
and publish courses of reading adapted to the tastes and require- 
ments of different classes of readers, especially (a) young people, 
(&) artisans, (c) general readers ; (2) to publish for each class of 
readers a cheap monthly magazine, giving introductions to the 
prescribed books, answers to questions, and other helps (the 
readers will be organized, as far as possible, into local circles 
under suitable leaders, certificates will be issued to those who 
have completed regular courses of study, and such further assist- 
ance as experience shows to be practicable will be rendered) ; (3) 
to organize summer assemblies at convenient centres, when lec- 
tures will be delivered by experienced teachers, social gatherings 
held, and excursions arranged. The first reading season com- 
menced on Oct. 1 last, and the union now numbers 5,500 members. 
It publfshes a monthly journal in three sections, printed at the 
University Press, Cambridge, Eng. : (a) **The General Reader's 
Magazine, ' ' which contains chapters on literature (English and 
general), nature (organic and inorganic), history (English and 
general), and political science; (6) **The Artisan's Section" of 
the monthly journal; (c) **The Young People! s Section" of the 
monthly journal. These all give directions for the reading and 
study of the prescribed books, abstracts of these books in most 
cases, and questions on them to be answered after reading. The 
union bids fair to be a great elevating and civilizing agency, 
and its very rapid extension and success have already outstepped 
the most sanguine expectations of its promoters. 

— The subject of spelling-reform is occupying a great deal of 
attention in France. M. Mich. Breal wrote a very exhaustive 
article on it in a recent number of the Revuje des Deux-Mondes, 
and M. T. Carre has a reply to it in the January number of the 
Bevue Pidagogique, After discussing the merits and demerits of 
the proposals of the thoroughgoing phonetic school, which he 
characterizes as too sweeping, he passes on to spelling on an 
etymological basis, and points out the hopeless contradictions of 
the present system viewed from the point of etymology : iwbiciU 
with one, and imbScUlitS with two Ts; chariot and charrue, 
charrette; phUosophie and fantdme, fantaisie, etc., parallel ex- 
amples of which can be found, and have often been pointed out, 
by the English spelling-reformers. He then enumerates the re- 
forms which be considers moderate and within the bounds of 
practicability : 1. To bring the spelling of the conjugated forms of 
the verbs in eler and eter under one and the same rule, and to 
cease writing jechancelle by the side of je module, 2. To do away 
with useless exceptions, as in the seven nouns in ou that take x 
instead of « in the plural. 3. To suppress useless double vowels 
and consonants; to write honeur as well as honorer; abatre, 
acabler, apeler, aporter, atraper, where only one consonant is 
pronounced; but to continue to write appetence, acclamer, 
annuity, innovation, inimortalitd, etc., where the double conso- 
nant is heard. He gives on this point an experience he had at the 
inspection of a girls' school. He had expressed his surprise to 
the head mistress at finding some of the eldest pupils copy out 
from a dictionary lists of words commencing with ab and ac. 

* * These pupils, ' ' replied the head mistress, * *have an examina- 
tion to pass. They must know how to spell acadSmie and accabler, 
apercevoir and apparaitre, alimenter and allaiter, agrandir and 
aggraver, etc . If I trust to their getting up the spelling of such 
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words from the haphazard way in which they occur in dictation 
and reading lessons, they will never learn them all, and those 
they do learn must he pointed out to them specially at a great 
loss of time during these lessons. I thought this plan of exer- 
cises hetter. I own it to be unintelligent, yea, absurd; but it 
answers its purpose. * ' The inspector confesses that at this reply 
he was gravelled. 4. To suppress as much as possible all excep- 
tions, and bring them under general rules. We should soon get 
accustomed to chdteaua, chevaus, cievs, in which words the x is 
due to a granunatical error. Why write ails in botany, and aulx 
in cookery ? Why not write dea livrea hebreiia as we write des 
habits bleua f Why not give the birthright to agenda^ exeats er- 
rata, quatuor, and write them with an « in the plural? We 
write porte-plume because a holder holds only one pen, but porte- 
cigares because it holds more than one cigar. This is hair-split- 
ting. On this principle, are we to write des villageois en cas- 
quetie, or en casquettes ; du sirop de groseille, or de groseiUes ; 
des oiseaux qui voltigent defleur en fleur, or de fteurs en fleurs f 
5. In the case of compounds that are of constant use, to suppress 
the hyphen : to write porteplume, portemonnaiej as well as porte 
faix, portefeuille. On the five preceding points, as well as on 
the following, M. Carre is at one with M. Br^l. 6. To simplify 
the rul^ of the past participle. At present we write, la maison 
gu€ /at vu construire, and la maison que fat vue toniber; but 
the syntax is the same in both cases. The real object of vu is the 
infinitive with which it forms one phrase, one idea. In the 
second case, as. in the first, it is not the hov^e that I have seen, it 
is la maison qui tombait: what I saw is the house that fell, the 
falling house, 

— The bound volumes added to the library, Kansas Historical 
Society, Topeka, Kan., in the past year, numbered 1,269; un- 
bound volumes and pamphlets, 2,248; volumes of newspapers 
and periodicals, 1,053; single newspapers and newspaper cut- 
tings containing special historical matter, 5, 707 ; maps, atlases, 
etc., 53; manuscripts, 219; pictures and other works of art, 
367 ; scrip, currency, and coin, 8 ; war and other relics, 224 ; 
miscellaneous contributions, 99. The library accessions during 
the past year have somewhat exceeded in number the average of 
former years. They have been of the same general character. 
The purchases have been chiefly confined to works more or less 
directly pertaining to Kansas. The additions to the number of 
volumes of newspapers and periodicals exceed that of any year 
except one since the organization of this society. This year's 
experience has brought additional proof of the great value of this 
department. There are now 9,034 volumes of this class. Of 
these, 6,613 volumes are files of Kansas newspapers. These rep- 
resent every county and considerable town in the State. These 
files are consulted by the people of all classes, — by teachers, stu- 
dents, and local historians and writers ; for information as to the 
early settlements, the organization of societies, churches, and 
schools ; for the proceedings of political conventions and all public 
gatherings ; for the recoi*ds of public men ; and for official and 
legal notices. In these days historical writers seek for original 
information as to the early beginnings and the every-day inx)g- 
ress of the social life of the people; and they have come to 
learn that it is in the columns of the daily and weekly newspaper 
that this information has been most fully recorded, and that no- 
where else is exact data to be found. Teachers and students in 
our educational institutions are more and more learning that the 
study of the history and development of their own State and 
locality are worthy of their attention. No little of the corre- 
spondence of the secretary is employed in giving information 
sought by students, teachers, and other inquirers for such local 
information. 

— In one of the lectures delivered at Aberdeen, in January,* 
under the Gifford bequest. Dr. E. B. Tylor, says Nature, offered a 
most interesting suggestion as to the meaning of a well-known 
but puzzling Assyrian sculptured group. Tliis group consists of 
two four-winged figures, with bodies of men and heads of eagles, 
standing opposite a tree-like formation, which is easily recog- 
nized as a collection of date-palms, or a conventionalized rep- 
resentation of a x>alm-grove. Each of the two figures carries in 



the left hand a bucket or basket ; in the right, a body which each 
seems to be presenting to the palm-tree. What is this body ? It 
is usually described as a fir-cone ; but some have regarded it as 
a bunch of grapes, others as a pine-apple. Dr. Tylor suggests 
that it should be connected with the most obvious point of inter- 
est for which the date-palm has been famous among naturalists 
since antiquity; namely, its need of artificial fertilization in 
order to produce a crop of edible dates. This process in its sim- 
plest form consists in shaking the pollen from the inflorescence 
of the male date-palm over the inflorescence of the female. The 
practice is mentioned by Theophrastus and Pliny, and in modem 
times in such works as Shaw*s **Travels in Barbary." Dr. 
Tylor exhibited a drawing of the male palm inflorescence, and 
said it was hardly necessary to point out the resemblance to the 
object in the hand of the winged figure of the Assyrian sculpture. 
As the cultivator of the palm-tree has to ascend the tree in order 
to perform the process of fertilization, he of course takes with 
him a supply of fresh flowers in a basket. Dr. Tylor' s theory, 
therefore, is that the objects carried by the winged genii of the 
Assyrians are the male inflorescence of the date-palm in one 
hand, the basket with a fresh supply of inflorescence in the other, 
and that the function the genii are depicted in the sculptures a& 
discharging is that of fertilizing the palm-groves of the country, 
— a function which must have been held to denote their great 
beneficence, since it showed them fulfilling the great duty of 
providing the Assyrians with bread. 

— The following, published in Nature of Jan. 30, is translated 
from a notice published by the authorities of the Madrid Observ- 
atory : * *D. Ernesto Caballero, professor of physics, and director 
of the electric-lighting manufactory in Pontevedra, writes to this 
observatory, giving details of a remarkable meteorological phe- 
nomenon which appeared at 9.15 p.m. on Jan. 2. In a sky serene 
and clear, there appeared suddenly a globe or ball of fire of the 
apparent size of an orange, which, after falling (it is not possi- 
ble to well indicate how or from whence) upon the conducting 
wires stretched across the city, entered the manufactory (referred 
to) by a skylight or window, struck the apparatus for distribut- 
ing the light, from which (after raising the.armature of a mag- 
netic current closer) it struck the dynamo at work. In the 
presence of the alarmed engineer and workmen present, it re- 
bounded twice from the dynamo to the conductor, and from the 
conductor to the 4yi3amo, then fell, and burst with a sharp and 
clear detonation into a multitude of fragments, without produ- 
cing any harm or leaving any trace of its mysterious existence. 
In various parts of the city the lights swiftly oscillated and were 
extinguished for some seconds; and that the darkness was not 
general and long-continued, was owing to the admirable self- 
possession of the employees, who almost instantly established the 
order of things, so suddenly and strangely interrupted by this 
mysterious meteor, of whose action and presence there only te- 
mained traces on the melted (or soldered) edges of the thick 
copper plates belonging to the armature of the circuit-closer. 
Outside the building, and at the moment of falling upon the con- 
ducting wires, it was seen by (among others) the professor of 
natural history, Seiior Garceran; and, from various effects ob- 
served on the wires during the following day, there were un- 
doubted manifestations (in no other way explicable) of its elec- 
trical origin.*' 

— An interesting paper is contributed by Professor Camelley 
to the Philosophical Magazine for January, in which he attempts 
to express the periodic law of the* chemical elements by means of 
an algebraic formula. For reasons which are given in detail in 
the memoir, an expression of the form ^ = c (m + ^v) i& 
adopted, where A represents the atomic weight of the element, c 
a constant, m a member of a series in arithmetical progression, 
depending upon the horizontal series in the periodic table to which 
the element belongs, and v the maximum valency or tlie number 
of the vertical group of which the element is a member. From 
a number of approximations, as we learn from Nature of Jan. 
30, Professor Camelley finds that m is best represented by the 
value in the lithium-beryllium -boron, etc., horizontal row; 
by 2} in the sodium series ; 5 in the potassium series ; and 8i» 
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12, 15|, 19, 22|, etc., in the subsequent rows. Thus m is a 

member of an arithmetical series of which the common difference 

is 2| for the first three members, and 3^ for all the rest. On 

calculating the values of the constant c fi*om the equation c = 

A 
for 55 of the elements, the numbei*s are all found to lie 

w + v^r 

between 6.0 and 7.2, with a mean value of 6.0. In by far the 
majority of cases the value is much closer to the mean 6 than 
is represented by the two exti'eme limits: thus in 35 cases the 
values lie between 6.45 and 6.75. If the number 6.0, therefore, 
is adopted as the value of c, and the atomic weights of the ele- 
ments are then calculated from the fommla A = 6 Q (m -^ \'v) , 
the calculated atomic weights thus obtained approximate much 
more closely to the experimental atomic weights than do the 
numbers derived from an application of the atomic heat approxi- 
mation of Dulong and Petit. Tlie number 6.0 at once strikes one 
as being remarkably near to the celebrated 6.4 of Dulong and 
Petit, and Professor Camelley draws the conclusion that there 
must be a connection between the two. Tliis assumption appears 
to be supported by the following interesting facts. If we assume 
c to represent the atomic heat, then atomic weight = atomic 
heat X (m + i^v)= atomic weight x spe^fic heat x (?rt 4- 

Vf) ; or specific heat = - . On calculating the specific 

heats of the elements from this equation, they are found to agree 
remarkably well with the experimental values', except in those 
cases in which the observed specific heat is known to be ab- 
normal. Again, Bettone has shown that the hardness of the ele- 
ments is inversely proportional to their specific volumes. If this 

be so, hardness = ?P?^A_^ ^^1^; and, on calculating the hard- 

6.6 (m + v'r) 

ness from this formula, the numjbers are again found to agree 
very closely with the hardness experimentally determined by 
Bettone. That the periodic law may therefore be approximately 
expressed by a formula of the type A = c (m 4- \^v) appears 
very probable, and that the number 6.6 is a very close approxi- 
mation to the value of c appears also to be established. More- 
over, the fact that m in the even series represents a whole num- 
ber, while in the odd series it represents a whole number and a 
half, corresponds to the well-known difference in chemical prop- 
erties between the members of these series ; and the assumption 
that the common difference between the first three values of m 
is only 2|, while between all the rest it is 3}, is borne out by 
Mendeleeff^s statement that the elements of the lithium and sodi- 
um rows ai'e more or less exceptional in their nature, and not 
strictly comparable with the subsequent series. 

—The demand for fibre-machinery, so extensive of late years 
in Mexico, is likely to be increased under more favorable fiscal 
circumstances by the development on a large scale of the sisal 
hemp industry of tl)e Bahamas. Last year 3ir Ambrose Shea, 
governor of these islands, which are a natural continuation of 
Florida, wrote to the London Times a powerful appeal that British 
capitalists should undertake the cultivation in the Bahamas 
of this rival to manila hemp. The demand for the latter long 
ago outstripped the supply ; and, to make good the deficiency, 
fibre has been sought for in all parts of the world. The most 
successful substitute of all, we learn from Engineering of Jan. 
81, has been sisal, a wild hemp-plant indigenous to Central 
America and the West Indies. Thanks to the prompt enter- 
prise of Americans, the trade soon began to flourish in Yucatan, 
where large tracts of waste lands are covered with sisal hemp. 
Experience, however, soon revealed that ouly carefully selected 
plants, properly cultivated, could produce fibre that would 
stand the tests applied to good manila. It was found, more- 
over, that the plant was stronger and more fibrous in the Ba- 
hamas than in Mexico; and the result was, that in order to 
render these islands the count^part of the Manilas in pros- 
perity, if possible, the authorities decided to grant an export 
bounty of £4 ISs. 4d. per ton on all sisal hemp grown in the 
Bahamas. The effect of this encouragement has been to draw 
English capital to the islands, where arrangments are now 
being made to plant ten thousand acres with thia useful plant. 



Sisal is like an aloe in appearance, and has leaves about six 
^eet long. It grows wild on the p'X)rest soils, sprouting freely 
from a sucker, and in three years the leaves are ready for 
plucking. For nearly twenty years it continues to furnish, 
season after season, crops of these leaves, which are gathered 
by coolies, placed in fibre-machines, and are baled ready for 
export within a few hours of being plucked. Excessive drought 
or rain haviiig no effect on the plant, and no attention beyond 
pruning being needed after the first year or two, the crop is 
inexpensive to manage, and practically permanent for twenty 
years, when the old plants are replaced by young ones. H the 
energetic encouragement of the governor, and the liberal bounty 
granted, cause the cultivation of the plant to be conducted on a 
large scale, a fresh lease of prosperity will be conferred upon 
the Bahamas, and the machinery trade, as well as the fibre one, 
will benefit by the new West Indian industry. 

— From a desire to verify his own researches as to the causes 
of failing nutrition in aged organisms, Mr. C. A. Stevens offers 
three cash prizes of $175, $125, and $100 for the best three 
comparative demonstrations, by means of microscopical slides, 
of the blood capillaries in young and in aged tissues, canine or 
human. By young tissues (canine) are meant tissues from 
animals between the ages of one and three years. By aged tissues 
(canine) are meant tissues from animals not less than twelve 
years of age. By young tissues (human) are meant tissues from 
subjects between the ages of ten and twenty years. By aged tis- 
sues (human) are meant tissues from subjects not less than sixty- 
five years of age. While a preference will be given to demon- 
strations from human tissues, it will be possible for work in 
canine tissues to take the first, and indeed all, of the prizes. 
But of two slides equally well done in all respects, one canine, 
the other human, the latter will be given the preference. Ca- 
nine tissues should be from large animals. Twelve slides from 
young and twelve from aged tissues must be submitted by each 
competitor, together with a full description of the subjects, 
methods pursued, and every detail and circumstance which is 
likely to throw light upon, or account for, any peculiarity. 
The slides are for comparison as to the condition of capillary 
circulation, the young with the old, and should be in numbered 
pairs, or groups from the same kind of tissue. The term 
'* tissue" is used in a general sense; e.g., pulmonary tissue, 
hepatic tissue, renal tissue, osseouj tissue, muscular tissue, 
nerve tissue, alimentary tissue, etc. No particular schedule of 
methods for injection or staining will be insisted upon, and no more 
definite directions or explanations will be given. The slides, care- 
fully packed and boxed, together with descriptive manuscript, can 
be sent by mail. It is stipulated that the demonstrations which 
receive the prizes shall become the property of Mr. Stevens, for 
publication. All others will be returned, if desired. No 
pseudonymes required. Accompany slides, in every case, with 
(real) name and address. Unless of known reputation as a 
biologist, a reference is respectfully solicited. Reservation : no 
award will be made unless work of at least ordinary merit is sub- 
mitted. This offer is made on the first day of January, 1890, and 
will remain open until the twentieth day of August, 1890. 
Slides and manuscript will be examined and receipted for as soon 
as received. The prizes will be adjudged on the first day of Octo- 
ber, 1890. These nominal prizes are offered less in expectation 
of results from the money as an agent than in the hope that 
the offer may furnish a point d'appui for really needed work. 
Besides professional observers and students, there are in the 
United States a large number of amateur microscopists of 
acute vision and undoubted talent, who are at present playing 
with microscopes as with toys, merely to see the curious or 
pretty things. The time has come to concentrate observation 
upon the one proper object of biology; viz., the renovation 
And prolongation of human life. Mr. Stevens's address is Nor- 
way Lake, Me. 

— Herbert Ward, the African explorer, in collaboration with 
D. D. Bid well, begins in the JVcw York Ledger of March 1 a series 
of articles descriptive of a canoe journey of twenty-five hundred 
miles on the Upper Kongo. 
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Proceedings of the Society for Psychicai Research, Part XV. 
London, Soc. Paych. Research. 8**. 

This number of the * ^Proceedings, ' ' though dated December, 
1889, has just come to hand. Its contents are very varied, and 
the titles of the contributions illusively attractive. We may 
select as the most interesting pages of the number the brief 
preliminary report on the census of hallucinations, and Mr. 
Barkworth's paper on **Duplex Personality." The census of 
hallucinations relates to the answers received to the following 
query : * *Have you ever, when believing yourself to be com- 
pletely awake, had a vivid impression of seeing or being touched 
by a living being or inanimate object, or cf hearing a voice, 
which impression, so far as you could discover, was not due to 
an external physical cause?" In England 2,928 answers have 
been received (1,633 women and 1,293 men) ; and of these, 
363, or 12.4 per cent, have answered **ye8." Of the 363, more 



than two-thirds (251) are women. The nature of the impres- 
sion was visual in 205 cases, auditory in 115 case?, and tac- 
tile in 24 cases. Further subdivisions are made, and several 
interesting points suggested, which will doubtless be fully 
considered in the complete report. For this, 50,000 answers 
are desired, and the inquiry is going on in France, Germany, 
and the United States. In France, up to last October, 633 
answers were received (366 from men and 161 from women) , of 
which 106 answer **ye8, " the percentage of affirmative answers 
being again much larger among women than among men (31 per 
cent and 16 per cent) . Professor Sidgwick explains the purposes 
of the census from a point of view certainly not that of those 
answering the queries, and places as the very last of his re- 
marks a caution, that should have been printed in red ink and 
large capital 'letters on all pages of the blanks; namely, to 
record separately all those who give, or are asked to give, a 
reply because something is known or suspected of their having 
had an hallucination. Without this precaution most strenuously 
observed, the result can have little value in fixing tbe preva- 
lence of hallucinations. Mr. Barkworth's essay deals very ably 
and interestingly with those subconscious automatic phenomena 
whose vital importance in the intellectual life has been so 
clearly shown, and not least by the phenomena of hypnotism. 
The tracing of the relation of these degrees of consciousness to 
various strata of personality, and to those bizarre disintegra- 
tions of self presented by morbid psychology, forms the main 
purpose of the essay. 

To deal first with the supplement, we find an account of the 
recent congress of experimental psychology, and especially of 
the proceedings of the section on hypnotism, by Dr. A. T. 
Myers, and several reviews of recent hypnotic literature by Mr. 
F.W. H. Myers and Mr. Leaf, those by the former being rather 
controversial in character, to deal fairly and yet critically 
with the main papers of th^ number is no easy task. It is 
all too evident, that instead of profiting by our increased 
knowledge of the possibilities of deception, and the many side- 
lights of psychic phenomena which this society, either directly 
or through its antagonists, has aided and encouraged, the ex- 
periments seem to be conducted with fewer and fewer precau- 
tions, and speculations indulged in more and more freely. 
This is not the place or the occasion for the detailed review of 
the experiments on though t-transferrence offered by Professor 
and Mfis. Sidgwick and Mr. %mith, and those of M. Richet on 
clairvoyance, necessary to show how much weaker the evidence 
collected will be when clearly and logically stated. The possibili- 
ties of those who guess the numbers drawn from a lotto-bag get- 
ting a glimpse of what was going on does certainly not seem to 
have been excluded by the experiments (as related) ; and noth- 
ing can be more suggestive than the small number of correct 
answers when Mr. Smith is in the next room, compared with 
the successes when in the same room. Professor Richet' s 
jubilant tone is not consistent with the facts he has to tell. 
To sit up all night with a nervous subject holding an envelope 
containing a playing-card in her hand, and taking an hour or 
more to guess the card enclosed, is certainly a marvellous de- 
votion to science. But a little more method and caution, and 
enclosing the cards between sheets of metal instead of in 
envelopes, would probably be more to the purpose than this 
devotion. We are told nothing of the history of the cards 
from the time they were bought until placed in the envelope; 
and so significant a fact as that court-cards were guessed rightly 
so large a proportion of times is recorded as a peculiarity of the 
clairvoyance; and over M. Richet' s calculation of the chances 
in the matter one loses all patience. There are also a collection 
of notes of stances with D. D. Home, by Mr. Crookes, for 
which there seems no sufficient raison d^Hre, and the longest 
article of the number, by Mr. Myers, on apparitions occur- 
rij]g more than a year after death. It is difficult to take Mr. 
Myers seriously in this contribution. One always admires the 
patience in analyzing and describing these many cases of ap- 
paritions, but ends by suspecting that Mr. Myers's detailed 
knowledge of the mental habits of ghosts must be telepathi- 
cally obtained. 
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Absolute MecLsvrementB in Electricity and Magnetism, By An- 
drew Gray. 2d ed. London and New York, Macmillan. 
16°. $1.25. 

The first edition of this work was published in 1884. It con- 
sisted mainly of papers which had previously been contributed to 
the columns of Nature by Professor Gray, together with such 
alterations and additions as he deemed advisable to make in order 
to render the book more generally useful. While it made no 
pretensions to being a complete or exhaustive ti'eatise on the 
subject, it gave, as far as its limits admitted, a clear account of 
the present system of absolute units of electrical and magnetic 
measurements, as well as of some methods and instruments by 
which the system may be applied in theory and in practice. 

Something over a year ago the first volume of a more compre- 
hensive treatise on.the subject, by the same author and publishers, 
made its appearance, which, together with the second volume 
now in preparation, it was intended would supersede the original 
small work, then out of print. But Professor Gray found that a 
demand still existed for the original work, or for one similar to 
it ; and the present edition, amplified and brought down to date, 
is the result. In it are incorporated a few parts of the larger 
work, which add much to its value. 

Among the many additions to the present work may be men- 
tioned a fuller account of the determination of the horizontal 
component of the earth's magnetic field; a description of Sir 
William Thomson's standard electrical instruments; a more com- 
plete treatment of the graduation of instruments ; an extension of 
the theory of alternating machines, including Di*. Hopkinson's 
theory of the working of alternators in series and in parallel, and 
additional information regarding the measurements of activity, 
etc. , in the circuits of alternators ; and a chapter on the theory 
of dimensions of physical quantities. In the last-named chapter 
the author takes the view that the dimensions of the electric and 
magnetic inductive capacities should be left undetermined, and 
regarded' as so related as to render the dimensions of every physi- 
cal quantity the same in the electro-static as in the electro- 
magnetic system of units. 

A Handbook ^ of Florida, Part I. Atlantic Coast. By C. L. 
Norton. New York, Longmans. 16*". 50 cents. 

We are so accustomed in this country to the most trashy 
kind of guide-books, that it is positively refreshing to find in 
this first part of what is to be a guide-book of the whole of 
Florida a book containing the very information a traveller 
needs, told in plain, straightforward English. Why the ma- 
jority of American guide-books are so worthless is not so plain, 
unless it is that there is, or has been, but little demand for 
any, not to say the best. But it is certain that the plan of 
setting the ordinary reportorial talent at work in * 'writing 
up*' our places of interest does not result in any very intelli- 
gible descriptions. Mr. Norton's book is a model, and can be 
commended to those interested, and to those likely to inflict 
guide-books of another stripe upon the travelling community. 

The whole work is not published as yet, but the other parts 
are promised to be ready soon. 



AMONG THE PUBLISHERS. 



At this time, when the works of Jean Frangois Millet are 
being much discussed, readers will be interested in the an- 
nouncement of two articles upon Millet, his companions and 
friends. The May Scribner will contain the first of these 
articles upon the artist's life at Barbizon. The author, Mr. T. 
H. Bartlett, who has been long a resident of Barbizon and an 
admirer and student of Millet's work, has incorporated many 
unpublished letters of Millet, and has furnished a great wealth 
of new material for illustrating the articles abundantly. 

— The following extract is taken from a letter written from 
Cairo, Egypt, recently received from Mr. Henry M. Stanley, 
about his forthcoming book : ^ 'I believe the work will be in two 
volumes, from 450 to 500 pages each: God knows there is 
matter enough, but I would wish to deal very lightly with the 



whole from Zanzibar to Yambuya, that the book might be of 
as high interest as the main theme. ... I have six note-books 
filled with matter extremely interesting. Three long chapteris 
are already written. I have a number of most interesting 
photographs of scenery, sketches of incidents, scenery, etc., 
and maps will be a prominent feature. I hope it will be 
ready in May." 

— The ninth part of the current series of Edwards's **But- 
terfiies of North America" (Boston, Houghton, Mifflin, & Co.) 
is fully up to the average standard. The first plate is given 
up to species of Argynnis, the females of two Western species 
being for the first time figured; while the early stages of our 
common Eastern A, aphrodite are admirably illustrated, every 
stage of the caterpillar having a colored figure. Only the 
earliest stage is given by Scudder. Edwards makes the inter- 
esting statement that protection is sought at pupation by con- 
structing a tent, — a feature not before observed in this genus. 
The second plate illustrates the Southern Satynui pegala, but 
only the butterfly ; and the third, Erebia Epipsodea of the Rocky 
Mountains. Heretofore our knowledge of the transformations 
*of any species of this genus, abundant in parts of Europe, has 
been most meagre, but here we are treated to a plate full of 
exquisite details, leaving nothing to be desired ; and this when 
the insect had to be obtained from points thousands of miles 
away, and sent five hundred miles again to the artist. We are 
equally amazed at the enterprise and the success of the author. 
The chrysalis was found to pupate in an inclined position, head 
upward, in a clump of grass whose blades were fastened by a 
few threads, forming a rude kind of cocoon. The spines of the 
cremaster are without hooks. Illustrations of the transforma- 
tions of other satyrids are promised in the present volume; and 
Mr. Edwards hopes to show that this group should be placed at 
the bottom, and not at the top, of the butterflies, — not an 
easy task when he has to ignore the fundamental structure of 
the final stage. This excellent iconography, which has ap- 
peared at intervals ever since 1868, surpasses in the excellence 
of its illustrations any heretofore attempted or now publishing; 
and it is strange indeed that the entomologists of Europe 
have not been spurred by its excellence to some sort of rivalry 
in illustrating the histories of their native species. They 
have nothing which can in any way approach it, and yet the 
cost of work of this class is far cheaper in Europe than with 
us. Mr. Edwards's enterprise should be well sustained. 

-^ According to a circular lately issued by the Greological Sur- 
vey of Arkansas, we learn that an act of the Legislature directs 
that the reports of the State Geological Survey, with the excep- 
tion of certain specified copies, shall be sold by the secretary of 
state at the cost of printing and binding. The reports thus far 
issued, and their prices,, are as follows: ''Annual Report for 
1888, Vol. I., Geology of Western Central Arkansas," by mail, 
one dollar; '*Vol. II. South-west Arkansas, " one dollar ; **Vol. 
III. Coal, ' ' seventy-five cents. They n'ay be had by addressing 
Hon. B. B. Chism, secretary of state. Little Rock, Ark. Reports 
are being prepared, and will be issued as soon as possible, on the 
following topics: 1. Kaolins, clays, and clay shales; 2. Com- 
plete report on the coal of the State ; 3. Manganese ; 4. Marbles 
and limestones ; 5. Novaculites; 6. Crystalline rocks ; 7. Wash-' 
ington County ; 8. Crowley's Ridge; 9. Miscellaneous reports. 

— Mention has been made from time to time of the topographi- 
cal map of Massachusetts, the plan of joint w^ork by the State 
and the United States Geological Survey, the Grey lock map issued 
by the Appalachian Mountain Club, and the general map of the 
State of recent date, all having been described in our columns. 
There is now to be added a ' * map of the country about Boston, ' ' 
again issued by the Appalachian Club, a very welcome addition 
to our local cartographic material. It is printed from the stones 
that will be used in the final issue of the map for the State, the 
scale being 1 : 62, opO, with brown contours every twenty feet. 
We are glad to note that it comes from the lithographic estab- 
lishment of George S. Harris & Sons of Philadelphia; and from 
this it may be inferred that the number of houses capable of do- 
ing this sort of work in our country is increasing, and that the 
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deserved monopoly that prevailed some years ago in map-engrav- 
ing can no longer be so described. The map is a handsome piece 
of work, and will serve as an excellent basis for scientific work 
about Boston and Cambridge. It can be obtained of W. B. 
Clark & Co., Washington Street. Boston, sales-agents for the 
Appalachian publications. 

— James J. Chapman, Washington, will publish March 25 the 
second volume of Gen. V. Derrecagaix's work on * 'Modem War,*' 
translated by Lieut C. W. Foster, U.S.A. This volume will 
treat of the grand tactics, illustrating tactics of the march, 
manoeuvre marches, combats, battles (important modem com- 
bats and battles given in illustration) , pursuits, and retreats. 

— Little, Brown, & Co. have in preparation '*Myths and Folk- 
Lore," by Jeremiah Curtin; the fifth and final volume of Pal- 
frey's * 'History of New England,'* from the author's manuscript 
by his son, with full index to the complete work ; ' 'The Way 
Out of Agnosticism, or, The Philosophy of Free Religion," by 
Frances Ellingwood Abbot, author of ' 'Scientific Theism ; ' ' and 
' 'The Influence of Sea Power in History, ' ' by Capt. A. T. Mahan, 
U.S.N , an important historical work, showing the great power 
and influence developed by naval forces. 

— Professor John Henry Comstock begins in the New York 
Ledger of March 1 a series of six articles on the study of insects, 
in which he describes not only those insects which are useful to 
the farmer, but also those which debtroy entire fields of grain, 
cotton, and rice, and ravage orchards, gardens, and vineyard.^. 
He demonstrates how it was scientifically detei^infd that an 
average annual loss of f80.(;00,000 has been occasioned in the 
South by the cotton-worm alone; and that an average loss per 
year of nearly $2,400,000 has been brought about in the apple- 
crop of Illinois by the ravages of the cod ling- moth. The series is 
illustrated. 

-— "American Whist Illustrated," by "G. W. P.," has just been 
published by Houghton, Mifilin, & Co. It is needless to say that 
this is a book for whist-lovers. The dedication to "The players of 
whist who study the game'' seems to hint that no scoffers need 
expect even a nod of recognition if they were to be so bold as to 
intrude themselves upon the sacred band of whist lovers who will 
doubtless peruse the pages of ''American Whist Illustrated." That 
many will read is sure from the fact that many have carried away 
and read the dozen and more editions of '< American Whist" and 
* ^Whist Universal," from a union of which the present volume is 
the result. 

— Lippincott's series of school readers are likely to attract atten- 
tion. **The Third Reading-Book," by Eben H. Davis, has just 
been issued. The book introduces its users to the writings of the 
most popular authors of juvenile literature, many of the leading 
publishers having granted the use of copyright matter. The 
well-drawn pictures for language exercises are a novel feature. 

— E. & F. N. Spon have issued an * 'Engineers' Diary and 
Reference Book, for Engineers, Machinists, Contractors, and 
Users of Steam." It is a neatly bound volume of 150 quarto 
pages, alternate leaves being left blank and ruled for writing. 
Among its contents are many reference-tables of weights, meas- 
ures, money, and wages; coal and iron trade statistics; recent 
legal decisions interesting to engineers; an index of recent tech- 
nical literature ; recent papers presented to Parliament relating 
to canals and railways, mining, explosives and fires, shipping, 
sanitation, etc. ; reports of the Board of Trade and mercantile 
marine ; and a list of engineering and allied societies. Though 
the book is prepared with special reference to the needs of en- 
gineers in Great Britain, it contains much that will interest 
those on this side of the water. 

— In Babyhood for Febi-uary is described a recently discovered 
means of relieving whooping-cough, which is purely mechanical, 
and seems worthy of trial by mothers and intelligent attend- 
ants. Another medical article which will interest parents is 
that on ' * A Diet Disease, ' ' by Dr. James H. Young, in which 
the results of the injudicious feeding of infants are brought out. 
Color-blindness, and the means of detecting and treating the de- 
fect, form the subject of an article by Dr, C. H, May. 



— Messrs. E. & F. N. Spon announce a second edition, revised, 
of ' 'Naturalistic Photography, ' ' for students of the art, by P. 
H. Emerson; ''Mechanical Graphics," a second course in me- 
chanical drawing, with preface by Professor Perry, arranged 
for use in technical, and science and art schools, and colleges, by 
George Halliday; and a second edition of "Aid Book to En- 
gineering Enterprise," by Ewing Matheson. 

— The following are the contents of No. 6 of the fourth volume 
of "Studies from the Biological Laboratory," issued by the 
Johns Hopkins University, Baltimore : ' 'On the Morphology of 
the Compound Eyes of Arthropods," by S. Watase; "On the 
Anatomy and Histology of Cymbuliopsis Calceola," by J. I. 
Peck; "On the Amphibian Blastopore, " by T. H. Morgan; and 
"On a New Actinia, Hoplophoria Coralligens, " by Henry V. 
Wilson. 

— Messrs. D. Appleton & Co. have just issued a book entitled 
"Exercises in Wood- Working, with a Short Treatise on Wood," 
by Ivin Sickels. These exercises were prepared originally for 
students of the College of the City of New York, as long ago as 
1883. From time to time they were modified as the author 
gained in experience, and now they are published, that those 
who are interested in manual training may have the benefit of 
this course that for five years has proved itself satisfactory. But 
it is not to be supposed that this is solely a treatise on the han- 
dling of wood- working tools: the structure of wood is described, 
and a very large amount of space is given to the methods of 
seasoning wood, to the age of trees and their decay, to the 
measure and value of wood, and to the diseases and insect 
enemies of wood. 

— Three volumes in the Romance of Science Series have recently 
been published by the Society for promoting Christian Knowl- 
edge, whose agents in New York are Messrs. E. & J. B. Young 
& Co. The smallest of these is "The Story of a Tinder- Box, ' ' 
by Charles Meymott Tidy. Mr. Tidy originally told this story in 
a course of three lectures to young people at the London Institu- 
tion during the Christmas holidays of 1888-89. They are pro- 
fusely illustrated by experiments that are sure to be suggestive 
to teachers in this country. ' 'Time and Tide' ' is the title given 
by Sir Robert S. Hall to his number of the series, which contains 
the substance of two lectures before the London Institution. That 
this is a subject extremely difi&cult to handle without mathe- 
matics, goes without saying ; but it can be said that the illus- 
trious author acquits himself with due honor. The people of 
not so many years ago believed that our moon was a new crea- 
tion each month; 'but, while this extreme view can no longer 
be held, there are many happenings to our moon that will in 
time relieve it from an everlasting service upon the earth. Of these 
happenings the author tells, and he likewise tells of the interest- 
ing discoveries that have been made of the doings of the satellites 
of other planets. ' 'The Diseases of Plants, " by H Marshall 
Ward, the third of the number to which we referred, is not on 
so popular a subject as the Other two, and naturally refers espe- 
cially to conditions as they are in England. But, since plant- 
diseases are only too glad to migrate, it may well be that the in- 
struction of this book may not be profitless here. 

-^ Cassell & Co. will publish shortly ♦ ' Star Land, ' ' a series of 
talks on astronomy with young people, by Robert S. Ball. 

— Sir William Thomson of Glasgow University, the great 
European authority on electricity, has an article in the February 
number of The North American Review on "Electric Lighting 
and Public Safety, ' ' showing the methods adopted in Europe to 
guard against the dangers .of electric lighting. Mr. T. A. Edi- 
son's article on this subject appeared in the November number of 
the Review, and Mr. George Westinghouse's in the December 
number. Among other brilliant contributions in the February 
number are ' 'The Gladstone-Blaine Controversy, ' ' by Hon. R. 
Q. Mills; "Italy and the Pope," by Gail Hamilton; "The Doc- 
trine of State Rights,'.' by the late Jefferson Davis; "A New 
View of Shelley, " by ' 'Ouida ; " ' 'Newspapers Here and Abroad, ' ' 
by E. L Godkin ; ♦ 'British Capital and American Industries, ' ' 
by Erastus Wiman ; ' 'The American Bishop of To-day, ' ' by the 
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Rev. J. H. Ward ; * 'Final Words on Divorce, * ' by Margaret Lee 
and the Rev. P. S. Moxom, D.D. 

— The special topic in the annual report of the United States 
conunissioner of education for the year 1887-88 is manual and 
industrial training. The commissioner, Mr. Dawson, is not a 
partisan in favor of or against the system, but presents the views 
and arguments of leading educators on both sides. He also gives 
some account of the history of manual training both in this coun- 
try and in Europe, and then furnishes an outline of the courses 
of manual exercise that have been adopted in various places, with 
the conmients of teachers and observers on their effect. This 
account of manual training occupies a hundred pages of the re- 
port, and contains a good deal that will be interesting to students 
of the subject. Another topic to which considerable attention is 
given is the training of teachers in normal schools and else- 
where, and there is also some account of the recently established 
teachers' reading circles. Brief abstracts of the vai'ious State 
reports are also given, with the usual variety of statistical 
matter. 

— The prize offered by Mrs. John Armstrong Chanler ( • ' Amelie 
Rives"), through the American Economic Association, for the 
best e8sa3r on the subject of child-labor, has been awarded to Mr. 
William F. Willoughby and Miss M. C. de Graflfenreid, both of 
Washington, D.C. The prize was equally divided between the 
two contestants, their essays being of equal merit. Mr. Willough- 
by is a native of Alexandria, Va. He was graduated at the Wash- 
ington High School, received the degi'ee of A.B. in June, 1888, at 
the Johns Hopkins University, where he was awarded an * * Hon- 
orary Scholarship" for three successive years, and is now a resi- 
dent of Washington, D.C. Miss M. C. de Graffenreid comes of 
an old Southern family, she herself being a native of Georgia. 
She holds a position in the Department of Labor, and had a large 
share in the compilation of the * * Fourth Annual Report of the 
Conunissioner of Labor," on tlie subject of working- women, 
having interviewed personally eighteen tliousand workingmen in 
oifferent parte of the coimtry. A paper written by her on ' * The 
Needs of Self -Supporting Women ' ' has recently been published 
as a supplementary note to * ' Johns Hopkins University Studies 
in Historical and Political Science. ' ' 

— Among the new publications of the J. B. Lippincott Com- 
pany are: **Work8 of William H. Prescott," a new library 
edition, edited by J. Foster Kirk, illustrated with portraite and 
maps. Through his long association with Prescott, to whom he 
acted as assistant in the preparation of the original edition, Mr. 
Kirk vras enabled to Incorporate in the revised work all the ma- 
terial collected by this celebrated historian. He has verified 
doubtful references, corrected typographical errors, and occa- 
sionally appended* a note when statemente appeared to need au- 
thentication. * 'Elements of Plane and Spherical Trigonometry, ' ' 
by Edwin S. Crawley, assistant professor of mathematics in the 
University of Pennsylvania. In the preface it is stated that * 'the 
aim of the author -in this treatise has been to present to the 
student, in as concise a form as is consistent with clearness, that 
portion of the subject of trigonometry whiph is generally given 
in a college course. The first i>art of the subject is presented in 
much detail, each point being emphasized as far as possible by 
means of numerous examples and illustrations. Farther on, the 
student is thrown more upon his own resources, with the object 
of developing in him the power of making intelligent use of the 
materials furnished by the previous part of the course. An ap- 
pendix is added in which is collected, in a manner convenient 
for reference, a list of such formulae as the student will find 
most useful in his subsequent work in mathematics. " . ' 'Inter- 
national Atlas of Rare Skin Diseases, ' ' edited by Malcolm Mor- 
ris, London; P. G. Unna, Hamburg; H. Leloir, Lille; and L. 
A. Duhring, Philadelphia. This work, a periodical publication 
consisting of two or more parts per year, will contain the most 
recent and rare cases of skin-diseases that have come under the 
observation of the leading dermatologiste of the world, thus pre- 
senting to the practitioner the most reliable information on the 
subject. The illustrations are chromo-lithographs. The text is 
rendered in English, French, and German. "The Principles 



and Practice of Surgery" (second edition, thoroughly revised, 
with additions), a treatise on surgical diseases and injuries, 
by D. Hayes Agnew, professor of surgery in the medical depart- 
ment of the University of Pennsylvania. The order of subjecte 
has been somewhat changed from that followed in the earlier 
work, and much new material has been added. Certain chap- 
ters have been transposed, others have been partly rewritten, and 
all have been carefully revised and illustrated. The author has 
embodied in the present treatise whatever by observation and ex- 
perience appeai*ed to him worthy of professional confidence, and 
hence it represents the most approved knowledge of the day as 
embraced in the science and art of surgery. His teachings as 
well as his practice are characterized by a humane conservatism, 
and show a higher regard for the welfare of the patient than for 
a reputation for brilliant and heroic operations. A safe prac- 
titioner, he is notably a prudent counsellor. "Foods for the 
Fat, ' * a treatise on corpulency, and a dietary for ite cure, by 
Nathaniel Edward Davies, member of the Royal College of Sur- 
geons, England, author of "Aids to Long Life," "Medical 
Maxims," "Nursery Hinte," etc. "Conversation on Mines 
between a Father and Son, ' ' to which are added questions and 
answers to assist candidates to obtain certificates for the manage- 
ment of collieries, a lecture on the atmosphere and explosive 
gases, table of calculations, rules of measuremente, etc., by 
William Hopton, being a reprint from the eighth English edition. 
This plain and unpretentious little book has had a remarkable 
history. Its author determined in 1864 to issue the work chiefiy 
as a handbook for the use of op^*atives and laborers in coal-mines. 
It filled exactly a want of the times, and from the very outset 
the work has had a marked success. Ite language is so clear 
and plain that no man of ordinary native intelligence can fail to 
understand it. The following subjecte are clearly and intelligibly 
explained: how mines generate gases; how the weather on the 
surface of the earth afifecte the workings of a mine; the power 
of explosions, and how to diminish it, etc. 

— Two Americans contribute to tlie February New Review, — Mr^ 
James and Miss Harriet W. Preston ; Mr. Hamilton Aide discusses 
the ' 'Deterioration of English Society ; * ' and there is a paper on 
recent plays and books by Mr. L. F. Austin, Henry Irving' s private 
secretary. Mr. Pamell is the subject of a trenchant but courteoua 
character-study in the same number. 

— "The Federal Constitution of Germany," by Edmund J. 
James (Philadelphia, University of Pennsylvania) , a little mour 
ograph of forty -three pages, contains a translation of the text of 
the Federal Constitution of Germany, now for the first time made 
accessible to English readers. The work is of special value as 
showing how very different some federal govemmente are from 
others, and how accidental are some of the features of our own 
system which we have been accustomed to regard as essential. 
Alexander Hamilton argued a century ago that such a govern- 
ment as that of the present German Empire could not hold to- 
gether, and yet there is no doubt that it is one of the strongest 
federal unions in existence. The constitution reveals it as a 
union which acte directly upon the states, and not upon the 
citizens of the states, like our own. It is well worth the study 
of American citizens. The next number in the series of publica- 
tions on political economy and public law will contain the text 
of the Federal Constitution of Switzerland. 

— John Ericsson, the great engineer, in a confidential letter 
written March 23, 1866, said, ' * The great importance of what I 
call the subaquatic system of naval warfare strongly presented 
itself to my mind in 1826 ; yet I have not during this long inter- 
val communicated ipy ideas to a single person, excepting Em- 
peror Napoleon III. What I knew twelve years ago, he knows,^ 
with regard to the general result of my laboi-s, but the details 
remain a secret with me. The ' Monitor ' of 1856 was the 
visible part of my system, and ite grand features were excluded 
from ite published drawings and descriptions. * ' Among Erics- 
son's papers w^ere found, after his death, a series of autograph 
pencil-drawings, showing these concealed features of his ' ' Mon- 
itor ' ' system as originally conceived. They represent the ideas 
of subaquatic attack first presented in the ' ' Destroyer ' ' in 1878» 
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after being withheld from the public gaze by their] author for 
half a century. These rude sketches will for the first time be 
made public, in facsimile, in Scribner^a for March. 

— Kirk Munroe, who has spent many winters among^ the 
Florida Seminoles, in his article for the March 5eri6ner, de- 
scribes the immense turban which is the universal masculine 
head-dress and distinguishing badge of that tribe. 

— Professor William James of Harvard, in his article on hyp- 
notism, entitled **The Hidden Self," in the March Scribnerj 
says,' **I know a non -hysterical woman who, in her trances, 
knows facts which altogether transcend her possible normal con- 
sciousness, — facts about the lives of people whom she never saw 
or heard of before. I am well aware of all the liabilities to 
which this statement exposes me, and I make it deliberately, 
having practically no doubt whatever of its truth. My own im- 
pression is that the trance condition is an immensely complex 
and fluctuating thing, into the understanding of which we have 
hardly begun to penetrate, and concerning which any very 
sweeping generalization is sure to be premature. A comparative 
study of trances and subconscious states is meanwhile of the most 
urgent importance for the comprehension of our nature. * ' 

— Horace Baker, who studied the subject carefully in Aus- 
tralia, will describe ^' The Blackfellow and his Boomerang *' in 
the March Scnbner^s, ** This curious and unique weapon,'* he 
says, * ' about which so much has been written and so little is 
really known, is a curved piece of wood, slightly convex on one 
side, and nearly flat on the other. It is cut from a natural bend 
or root of a tree, the hardest and heaviest wood being always 
selected, and its curve follows the grain of the wood. Thus it 
will vary from a slight curve to nearly a right angle, no two 
ever being the same shape. It is about three-eighths of an inch 
thick, and from two to three inches wide, tapering toward the 
ends, which are either roimd or pointed. The edge is sharpened 
all around, and the length varies from fifteen inches to three and 
a half feet. ' ' 

— The March number of TTie Chautauquan- presents among 
other subjects the following : ' *The Politics of Mediaeval Italy, ' ' 
by Professor Philip Van Ness Myers ; * *The ArchcBological Club 
at Rome, ' ' by James A Harrison ; * 'Roman Morals, * ' by Princi- 
pal James Donaldson ; < *Life in MedisBval Italy, ' ' by the Rev. 
Alfred J. Church; *'Torquato Tasso^" by Arlo Bates; * 'Traits 
of Human Nature, * * by the Rev. J. M. Buckley ; ' 'The Nation- 
alization of Industry in Europe," by Franklin H. Giddings; 
* 'The Problems in the Physics of Photography, ' * by Professor 
Edward L. Nichols ; ' 'Moral Teachings of Science, ' ' by Arabella 
B. Buckley; "English Politics and Society," by J. Ranken 
Towse; "Karl Marx," by Prof essor Charles J. Little; "Trusts, 
and How to deal with Them," by George Gunton; "Pan-Ameri- 
can Congress," by the Hon. W. P. Frye; "The Woman Question 
in Germany, * ' by Frau J. Kettler ; ' 'Common Sense as to Chris- 
tian Science, " by H. M. Dexter. 

— Messrs. Ginn & Co. announce to be published in April, 
"Elements of Structural and Systematic . Botany , " for high 
schools and elementary college courses, by Douglas Houghton 
Campbell, Ph.D., professor of botany in the Indiana University. 
It is designed to serve as both a laboratory guide and an outline 
of the classification of the vegetable kingdom, based upon the 
results of the most recent and reliable authorities. To this end a 
number of typical plants have been carefully selected, and these 
studied in detail, with full directions for gathering or growing 
the specimens as well as for the study of their structure. This 
work is supplemented by a brief diagnosis of the group to which 
each plant belongs, with such descriptions or figures of related 
forms as will enable the student to i-ecognize the common forms 
likely to be met with, as well as the relationships of the differ- 
ent groups of plants. Since the place to begin is the beginning, 
and the elements of botany do not consist in the ' 'analysis* * of a 
certain number of flowering plants, the lower plants are consid- 
ered first, and at some length, as a preparation for the study of 
the more difficult structure of the ferns and flowering plants. 
This feature is especially commended to the attention of teachers 
AS an aid in their work, as well as an incentive to the study of 



these important forms, some knowledge of which is indispensable 
to an intelligent comprehension of any scientific classification of 
the plant kingdom. 

— The Cassell Publishing Company, New York, announce three 
editions of the "Journal of Marie Bashkirtseff." The one they 
first issued at two dollars has been reduced to one dollar and a 
half ; there is another in plainer binding at one dollar, and a 
third in paper at fifty cents. These editions are printed from 
the same plates ; and the two former have the portrait and illus- 
trations as in the original two-dollar edition, while the latter 
has the portrait only. Nothing has been ' 'suppressed* * in this 
translation of Mile. Bashkirtseff* s journal. Mrs. Serrano simply 
left out such parts as were uninteresting or trivial. The same 
firm also announce a new story by Judge Tourgee, under the 
title "Pactolus Prime.'* While dealing with a new phase of 
the race problem, the author slashes right and left at the pet 
follies of the time, and touches a good many people's self-com- 
placency, who perhaps have little thought of being hit. 

— P. Blakiston, Son, & Co. , Philadelphia, will publish next 
week a new German-English medical dictionary, by Frederick 
Treeves, F.R.C.S., and Mr. Hugo Lang; "A Manual of the Prac- 
tice of Medicine," by Frederick Taylor, M.D. ; and a text-book 
on obstetrics, by Dr. F. Winckel (Munich) , translated by Pro- 
fessor Edgar F. Smith of the University of New York. 

— Last week's issue of Garden and Forest contains an inter- 
esting view of the entrance to P^re- la-Chaise, the famous Paris- 
ian cemetery, and an illustration of a remarkable specimen of 
the beautiful blue orchid, Vanda ccenUea ; Mr. William Wat- 
son of tfie Royal Gardens at Kew writes of cape heaths ; and the 
duty of Congress to our public forests is discussed editorially. 
Among the contributors to this number are Professor Budd of 
Iowa, Herr Max Leichtlin, Charles A. Dana, and Mrs. Schuyler 
Van. Rensselaer. 

— The following new publications are announced by the J. B. 
Lippincott Co. : ' * A Text-Book of Assaying, "for the use of 
students, mine managers, assayers, etc., by J. J. Beringer, lec- 
turer to the Mining Association of, and public analyst for, the 
county of Cornwall ; and S. C. Beringer, — a work that has been 
prepared to meet the existing want of a practical * 'handy -book' ' 
for the assayer. Aside from a description of those substances 
which have a commercial value, the work contains short accounts 
of the rarer elempnts, since they are frequently met with, and 
occasionally affect the accuracy of an assay. Under the more 
important methods, the results of a series of experiments showing 
the effect of varying conditions on the accuracy of an assay are 
given. This record will be of great value to students who, learn- 
ing any particular process, cannot do better than repeat such a 
series of experiments. "Manual of Mytholojgy in Relation to 
Greek Art, * * by Maxime CoUignon, translated and enlarged by 
Jane E. Harrison, author of * 'Manual of Ancient Sculpture. * ' 
The subject of this work is not mythology in general, but strictly 
mythology as seen in art. Literature is cited, but only in so far 
as it throws light upon the conceptions of art. All questions 
dealing with the origins of myths and their literary variations 
are of nece^ity set aside. A brief summary is fii-st given of the 
general principles that govern the formation of types in art ; and 
the development of the type of each god or goddess, genius or 
hero, is historically considered. The book is intended, in fact, 
to supplement, not to supersede, existing handbooks. "Manual 
of Ancient Sculpture, ' * by Pierre Paris, formerly member of the 
Ecole Frangaise at Athens ; edited and augmented by Jane E. 
Harrison, author of ' 'Introductory Studies in Greek Art, ' ' etc. 
' 'Crime : Its Nature, Causes, Treatment, and Prevention, ' ' by 
Sanford M. Green, author of "Green's Practice, '* etc. Of books 
in press, the firm anngunces ' 'Stanley's Emin Pasha Expedition, ' ' 
by A. J. Wauters, with maps, thirty-four portraits, and illus- 
trations ; * 'Medical Diagnosis, ' ' a guide to the knowledge and 
discrimination of disease, by J. M. Da Costa, M.D. ; "A Text- 
Book of Clinical Diagnosis: The Chemical, Microscopical, and 
Bacteriological Evidence of Disease, * * translated from the second 
edition, by James Cagney, with additions by William Stirling, 
professor of physiology, Owens College, Manchester; "Lippin- 
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cott's New Series of Readers," by Eben H. Davis, superintendent 
of schools, Chelsea, Mass. (complete in four books; the third 
and fourth readers in press) ; * 'How to Remember History, ' ' a 
method of memorizing dates, wiiti a summary of the most im- 
portant events of the sixteenth, seventeenth, eighteenth, and 
nineteenth centuries, for the use of schools and private students, 
by Virginia Conser Shaffer ; * *A System of Oral Surgery* ' (fifth 
edition, thoroughly revised, with important additions), being a 
treatise on the diseases and surgery of the mouth, jaws, face, 
teeth, and associate parts, by James £. Garretson, surgeon in 
charge of the Philadelphia Hospital of Oral Surgery, dean of the 
Philadelphia Dental College, etc. ; * 'Chambers's Encyclopaedia, ' ' 
Vol. y. (new edition) , edited and published under the auspices 
of W; & R. Chambers, Edinburgh, and J. B. Lippincott Com- 
pany, Philadelphia, to be completed in ten volumes ; * 'Recollec- 
tions," by Gteorge W. Childs; and "Historic Note-Book," by 
the Rev. E. Cobham Brewer, Trinity College, Cambridge, author 
of "The Reader's Hand-Book," "Dictionary of Phrase and 
Fable," etc. 



LETTERS TO THE EDITOR. 



Mock Sun. 

The train leaving Albany for Boston, in surmounting the 
hills east of the Hudson River, affords the traveller very beau- 
tiful views of the wide valley, the river, and a picturesque sky- 



line formed by the bold and broken Helderbergs. On the 
evening of the 9th this view was enhanced in beauty by a 
superb sunset, having seemingly the double glory of two suns 
twenty degrees apart. It was not easy to determine the actual 
sun, so .brilliant were both reality and counterfeit; but the 
mock sun, like many pretenders, overdid the thing a little, 
and assumed very gorgeous rainbow effects, that are not seen 
very near the royal original. It was north of the actual sunset. 

The pretender was not, however, the often seen "sun-dog," 
which is ordinarily a scrap of rainbow color, but it had a 
luminous centre of golden refulgence, that was worthy of the 
orb of day ; and, when seen by shutting off the sun with a 
shade, it made a centre of a biilliant sunset, really holding a 
court of its own. 

This most attractive phenomenon, with varying changes, all 
wonderful, lasted for nearly half an hour, affording, in connec- 
tion with the remarkable views, a very unusual unison of 
terrestrial and celestial beauty. The change of our point of 
view was five or six miles as the train sped on ; but the thin 
clouds upon which the colors were so lavishly embroidered 
were very far away, not showing perceptible change in position 
relative to the sun with that movement of the observer. 

The same phenomena were simultaneously observed at Caze- 
novia, one hundred and ten miles due west, but there the sun's 
rival was seen south of the great luminary. 

The next day was clear and fine at Cazenovia, but snowing 
at Boston, indicating that the frost crystals that masqueraded 
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ABSOLUTE MEASUREMENTS 

IN 

ELECTRICITY AND MAGNETISM. 

By AHDREW GRAY, ILL, F.R.S.E., 

Professor of Physics in the Unlyersity of North 

Wales. 

i6mo, f 1.25. 

** About a year ago the first Tolume of what Is de- 
signed to be a comprebenslye treatise on this sub- 
ject was published by Messrs. Macmlllan A Co., under 
the title of *The Tneory and Practice of Absolute 
Measurements In Electnolty and Magnetism/ and 
the second volume Is now In progress. It has, how- 
eTcr, been represented to me tnat a smaller work 
would be found useful to students. I have there- 
fore prepared the present volume.^'— i^om the 
Preface. 

** The present work Is well designed for supplying 
this acknowledged want, and will, we belleye, be 
welcomed by students and teachers.''— lfancA««fer 
Guardian. 
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ELEMENTARY LESSONS 

IN 

ELECTRICITY AND MAGNETISM. 

By STLYilDS P. THOIPSOR, 

Principal and Professor of Physics in the Technical 

College, Finsbury. 

With Illustrations. i6mo, f 1.25. 

" The best book for Its express purpose that I hap- 
pen to be acquainted with. ***— Prof. A. V. Dolbbab, 
Tufts College. 

"The text-book itself is a model of what an ele- 
mentary work should be. . . . We do not think 
that any student of moderate Intelligence, who 
reads this work slowly and with care, could f aU to 
understand every wora of it, and yet every part of 
the complex and ma&lfold phenomena of electricity 
and magnetism is treated of In this small volume.^^ 
—Saturday Review. 
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*' American Whist Illustrated'' Id a digest of 
"American Whist'' and ** Whist Unlyersal." with 
all the amendments, revisions, and changes in play 
required by the application of recent iuTentlons and 
improYements in the practice of the American game. 

Conversations in a Studio. 

By William W. Stoby, author of ** Roba di 

Roba," etc. 2 vols., 16mo, $2.50. 

Two volumes of fresh, thoughtful. Informal con- 
versations on a great variety of topics in art, his- 
tory, society, and literature. 

Dr. Muhlenberg. 

Vol. in. of American Religious Leaders. 

By Rev. William Wilberfobce Nbwton. 

16mo, gilt top, $1.25. 

An interesting account of the life and effective 
work of a leader in the Episcopal Church, and a 
saint of the Church Universal. 

I. Allen's Jonathan Edwards 

II. Prentice's Wilbur Fisk. 

$1.25 each. 
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post-paid^ on receipt of price by the PublisherSt 
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By A. MELVILLE BELL. 
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Practical Instructions in the Art of Reading^ 
Speech from the Mouth ; and in the Art of 
Teaching: Articulation to the Deaf. 

[This Work— written at the BU($gestlon of Miaa 
Sarah Fuller, Prlnoipal of the Horace Mann School 
for the Deaf, Boston, Mass —is, so far as known, the 
the first Treatise published on "Speech Reading/'] 

%* The above work may be obtained, by 
order, through any bookseller, or post-free 
on receipt of price, from- 

N. D. C. HODGES, 
47 Lafayette Place, New York. 

HEATEM AMD HELL.. By Eman- 
uel SwEDENBOBG. 416 pages, paper cover. 
Mailed pre-paid for 14 Cents in stamps by 
the American Swedenborg Printing and Pub- 
lidiing Society, 20 Cooper Union, N. Y. City. 
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aa celeatial bodiea ^wete mo ving"] aa Btorm-centreB drift, eaat- 

~ Would it Dot be of interest to learn from correspondents bow 
far the gay deceiver was seen ? It waa bo exceptionally striking, 
Chat no person favorably situated could have failed to observe 
it, and no one could but be impresaed by the beauty of the 
unusual event. L. W. Lsdtarp. 

CMSnoTj«, N.Y.. Feb. 18. 



49. Influenza. — In reply to the query in Science of Jaii. 
-17, "Has epidemic intlueaza been known to cross the equa- 
torial line?" I beg to append tbe following; The epidemic of 
1836-37, which originated probably in Huseia, "also apread to 
tbe southern hemisphere, and prevailed at Sydney and the Cape 
«f Oood Hope at the same time that it visited the north of 
Europe" {Cyclopcedia of Medicine, VoN Ziemssrn, ii. p. 532). 
Harvet r 

Wwt FUrrliKr. Pemi . Feb. 17. 



INDUSTRIAL NOTES. 
ImprovementB in Electric Motor*. 

In Scienar of Dec. 13, the Crocker-Wheeler electric motor, 
as applied to pumps and fans, was illustrated and described. 
The accompanying engravings show the improved motor as now 
manufactured by tbe Crocker -'Wheeler Corapany, and also an 
improved star ting -switch and device for adjusting the speed 
and power. 

The improved motors contain all tbe features which, during 
several years' experience in the manufacture and operation of a 
large number of successful motors, have been found to increase 
their strength, economica! use of current, general appearance, 
.and their convenience for starting, stopping, and regulating. 
The construction has been improved to permit the use of wire 
■on the armature two sizes larger than has been possible before, 
therefore making the winding much less liable to breakage, 
and enabling it to carry more current without heating. The 
^-horse-power motor is made to run at a practically steady speed, 
.even with the most sudden and heavy changes of load. The 
base is made extra heavy, with the centre of gravity low, to 
add to the steadiness and solidity of the machine. The bear- 
ings are made of the beat babbitt metal, the same as on large 
eteam -engines and other flrat-class machinery, this being a 
new feature in small motors. 

The efficiency of these machines, or the amount of power 
that they will furnish from the consumption of a given amount 
of electricity, has been materially increased. The direction of 
rotation is made reversible by simply changing the bruah- 
boldera, and considerable advance is made in the finish of the 
machine, the best workmanship being bestowed upon every 

With the adjusting- switch in the position shown in Fig. 2, 
these motors run at full speed (1,900 revolutions per minute), 
and in the position shown in Fig. 3 they run at about half 
speed. The windings are so proportioned that in either ca^e the 
proper current flows through, and nus the motors at tbe 
respective speeds with high efficiency. 



The new "K" winding on these machines takes the place of 
the lamp frequently used on tbe top of other motors to vary 
the speed. It is a radical improvement in this respect, saving 
the current usually wasted on the lamp, and giving a means 
of instantly changing the motor's speed by turning the knob 



The Fiske Range-Finder. 
Wrra reference to the note of Lieut. Casey in your issue of 
Jan. 31, 1890, calling attention to an apparent hiatus in the 
theory of my range-finder, permit me to say that Lieut. Casey is 
entirely correct in all his statements and deductions, but that the 
instrument does in reality make an automatic correction which 
has not yet been publicly described. There are a number of 
ways of accomplishing it; but it does not seem advisable to de- 
ao'ibe any of them yet, in view of patent applications now pend- . 
ing. Bbadley A. Fiske, U.S.N. 

Norlolk, Vs., F«b. IS. 




without the use of resistance-boxes or the trouble of i 

ing and removing a lamp. Tbe starting-switch ia shown in 

Fig. 4. 

The arrangement is adapted to running fans, pumps, and all 
kinds of machinery that are not subject to extreme variations, 
and is superior for these purposes on account of the facilities it 




offers of changing the speed. For work which is variable and 
sometimes thrown off entirety, as in the case of buff-wheels, 
lathes, etc., the constant soeed motors are preferable, because 
they mayitain steady speed at all times. 

The Springfield Industrial Drawing-Kit and Drawing-Model 
Support. 

Every draughtsman finds a drawing-board, a T-square, and 
one or more triangles as essential to his work as are the scale of 
inches and tbe compasses, and every pupil in mechanical draw- 
ing requires a similar outfit. The Springfield industrial drawing 
kit, shown in the illustrations, ia intended for use in grammar 
and high schools, the family, tlie office, and the shop. 

The set (Fig. 1) consists of a boai-d about ten by twelve inches, 
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to which a pad of drawiDg-paper ta fastened, and a wooden T- 
square and triangles of suitable size. The draughtsman or 
architect fastens the piece of paper on which ho is working to 
bis drawing-board by means of Ummb-tackB ; but tliis method 
liaa proved both expensive and annojing in the primary grades of 
schools, so the scheme of the pad has been devised. This pad is 
slightly glued to the board at each comer, and the sheets corn- 





called the 45° and 60° triangles, include the standard angles, 
80", 45°, 00", and 30". 

As a convenience in keeping the several pieces of the set to- 
gether, the back of the board is provided with grooved cleats, and 
the croea-clealB at the two ends of the board are slotted to receive 
the tongue of the T-square, aa shown in Fig. 2. 

A few sample boards were placed in the schools of Springfield, 
Mass. , by way of experiment, three years ago, and since that time 
their use has spread to such cities as Providence, R. I. ; Hartford, 



Conn. ; Eairisburg, Penn, ; Cambridge, Clielsea, Quincy, Brook- 
line, Mass.; Pawtucket, R.I.; and various other places; while 
the demand is constantly increasing. 

A kit of larger size, called the No. 2 kit, double the size of 
the other, and without pads, is also made, intended for the use 
of advanced pupils and draughtsmen. 

In connection with these instruments, the manufacturers, the 
Milton Bradley Company of Springfield, Mass., have just put on 
the market a support for models used in drawing (Fig. 3) . It 
is so made that it may tie attached to the ordinary school-deak, 
and removed at pleasure. Now that form-study has become a 
leg:itimate branch of every well-devised school course, there is a 
necessity tliat the pupils' deaka shall be properly equipped for 



FIG. 1. 

posing it are torn off one by one aa fast as they are used. The 
pads are sold separately from the boards, and can be renewed as 
oft«n H3 circumstances require. The T-square is a substantial in- 
strument, having a blade fourteen inches long. The head is 
adapted for use with the pad, as well as the single sheet, being 
unusually thick, so as to allow it to have a hold on the board 
when the pad is of full thickness. The two triangles, commonly 




the pursuit of this study, which is equally urgent with the de- 
mand that they shall be suj^lied with conveniences for writing. 
The support for drawing-models shown in the illustration can 
be readily adjusted, and easily removed from the desk at pleas- 
ure. The wooden table on which the models rest, within easy 
reach of the pupil sitting at the desk, is supported by a wooden 
rod, which passes through a hole in the top of the desk, and also . 
through the shelf underneath. A metallic cam attached to the 
top of the desk, at the comer opposite the ink-well, holds the rod 
and the table at any desired height. The table can quickly be 
removed from the rod, and may he placed in the desk, or collected 
with those from the other desks, and kept in a suitable cupboard 
when not in use. The rod is then dropped to the level of the 
deak-top, so that nothing is seen above the desk. 
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"Yoa mai' - 

bie for tAe 
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SCOTT'S 
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or fifvere Cold 

I have Cl'RED with It; and me 
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i Mew letbod of Treating Disease. 

HOSPITAL REUBDIB3. 



ID ted special- 
ringing them 



What are they 7 Thei 
the Ireatmenl of disease. 11 co 
collection of the specifics used by i 
Uti ofEurope and America, and bi 
wiihin (he reach at all. For instance, the treat- 
ment pursued by special physicians who treat 
indieescion, stomach and liver troubles only, 
wa; obtained and prepared. The Ireatmenl of 
Oiher physicians celebrated for curing catarrh 
was procured, and so on till these incomparable 
cures now include disease of (he lungs, kidneys, 

I female weakness, rheumatism and nervous de- 

I bilily. 

This new method of "one remedy for one 
disease" must appeal lo the common sense of 
all sufferers, many of whom have experienced 

I the ill etiecu, and thoroughly realize the ab- 
surdity of the claims of Patent Medicines which 
are guaranteed to cure every ill out of a single 
hollle, and the use of which, as statistics prove, 
kn! I uined more stomtdts Ikan alcohol. A cir- 
cular describing these new remedies is sent free 
oil receipt of stamp to pay postage by Hospital 
Remedy Company. Toronto, Canada, sole pro- 
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CALENDAR OF SOCIETIES. 
Philosophical Society, WAshiogton. 

Feb. 15. — Gardiner G, Hubbard, An Ac- 
count of Stanley's Discoveries in Africa; 
C. D. Walcott, A Study in Structural Geol- 
ogy- 

Appalachiaa Mountain Club, Boston. 

Feb, 14.— F, H. Chapin, Climbs in the 
CaQon of tlie Rio Mancos, Col. : A Visit to 
the Homes of the Cliff -Dwellers. 

Boston Society of Natuial HtBtory. 

Feb. 19. — Samuel Garm&n, Some Recent 
Diacoreriea in Ca^eg; W. O. Crosby, A 
lAnce Granite Bowlder in Madison, N.H., 
and The Occurrence of Decompoeed Oranite 
iu Blaodford, Mass. 
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. Ball, I. F. Tbe RiTeralde Maoiul for Teaohera. 
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S84D. W. SI. BO. 

. F. B. The Ten CommuidDienta In tht 
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(, R. H, A Handbook of EnKlna and Boiler 
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TiPT, C. U. The SCorj' of a TioderBoi. London, 
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Young & Co. I(e p. 18°. 



Exchanges. 

eofcbaT(e to all. ilofMtitfactary 
< N. D. C. HodKCS, 47 Lafiycue 



have lo eichangc and gel Riy li>i. S. R. Thempaan, 
New W>liniDglui. Pa. 

inttt^ieS in ihrtmdy'Dt AiarriciB"^aBd MeiieTi!^" 
tiquiliet. L. W. Gunckcl. ^ Eln Si., New Hkvcd, Conn 
I wiih lo eichsinee et puichue well-fiied or hardeneii 
vcncbntc 'inbrvam for HciLoning. Dciire ipccully rep- 
tilian einbryui. but will be glad lo Kcure nny malena] 
Ihai 1 do not pount. Thomai C. L«. M.D.. Hiito. 
logicitl Laboiaiory, Yale Unlveiiiiy. New Hkven. Conn. 



iltHrrBphv— uchangc DT purchase. C. W. 
Bnu>dwa>.NewYotk. 



Warned.— Miri 

i. bne (outhward. 

ngham. Mau.. Boi jn. 
D. E. Willud, Cun 



m Pacific Iilands, offen 



F. C. Btni 

the MuKum, A 
t^X'u'p^i'bl^." Si^kneuTnd dealh'i™ihri 
premptfy at' he should hare done. 
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and ^owiL°' w"f". LeKh, %a E«t "fi'si ' Da«r^tl! 

A lew duplicales of tfmri^ radii. M. ramtiMi. Af. 
I,.^,dar„, C«.,i, r^/a. Harfa vtmlri,,,,^, 0/iv« Iri- 
./■/«. O. riliiularU. Cklor^Uma /untbraU, C,f'^» 
ra/>/ itr/tilii, C. /j-nx, Lsltia gij^nlra. jfuHtla 
fal/na. Ctama j/iHiM, and lonie ihiny niher tpecief, 



lig, i^^ Cor icienlific bookt - tho-e published m I^ 
ImlrrfBlieial Siilitljic Strii, prefer.ed. -James H. 
Sloller. Schenectady, N.V. 

^Am saK^ie tp«iall7'd»rnd!'~- Ei£iu°d J. "ben* 
dan, B.A., *«] Adelphi St., Brooklyn. N.V. 

I would like 10 correspond with any pennn haviag 
Tryor'j -SlraciHral and Systematic Co..chology ' lo 
diipnse of. I wish a1» lo obuin Suie or U.S Repom 
on Geology. Conchology, and Archjcologv- I will ex- 

■Booli 



id Ceolcgical Railway Guide. 



It.' Traveling H»nd- 
' — l>. E. Wlllard, ( 
y. Albion. Wt». 



LOi, AIbi 

Morris's '■ British Butterflies," Morris's " Nests and 
Eggs dF Brilish Birds." Qree'i '' Birds of Europe " (all 

o"uliing'^j"D'. Barbell, Boii JtsTll^tfori^^c'Bl^S! 
I have Ampulla sfaUna (Weaiherby). and many 
other species a{ shells froni the nnied Kothkonong Lake 
and vicinily. alio Irom Western NewVork, and fossils 
from the Maicellus shale of New York, which 1 would be 

D. E. Willard, Albion Academy. Al^n. Wis. 
nimeralsaddiessW.F.Lerch,No. joaEulFoutlh St., 
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CAtABBH. 

Calarrhal Il»ra«a>— Hay Fever. 

SuSerer^ are not generally aware that these 
dlsea.sesare contagioiis, or that ihey are due to 
the presence of living parasites in the lining 
membrane of ihe ncxe and eustachian lubes. 
Microscopic research, however, has proved this 
to be a fact, anil Ihe result of this di«:overy is 
that a simple remedy has been formulated where- 
by catarrh, catarrhal deafness and hay fever are 
permanently cured in from one to three simple 
applications made at home by the patient once 

N.B.— This treatment is not a snuff or an 
oinimeni ; both have been discarded by repu- 
table physicians ai injurious. A pamphlet ex- 
plaining this new treatment is sent free on 
receipt of stamp to pay postage, by A. H. Dix- 
on & Son. 337 and 339 West King Street. 
Toronto, Canada. — Ciritiiait Advecati. 



" Tbe Week, one ol tbe Kbieel papers bu tbe eon- 
tluenl.'' — Dncrfptitw America. 

ENLARGED AND IMPROVED. 

THE WEEK: 

A CiiiHMitiin Joxmajo/Ailifie*, Lifrmture, Science 



PUBLISHED EVERY FRIDAY. 
•3.0a per Year. S1.00 for Pour Hoatbs. 

THB WEBKliaseDt«r«danllB8IZTByearotpal>- 
llcatlan. greaily enlarged and Improved In every re- 
ipect, rendering It atUl more wortty the oordlal 
Buppon of every one Ititereeted In the maintenance 
of a flrat-claea literary joumaL 

Tbe Independence In politics and crllldsm whkb 
haa characterlied TQE WEBK ever since Its ftnt 
Issue will be rigidly maintained ; and unoeasluK ef- 
forts will be made to Improve \W literary oliaraotsr 
and Increatie lis value and attractiveness ss a Jour- 
nal for tbe cultured home. Many new and abl» 
wrllera are now, or bave promised to Moome. coo- 
trlbulon 10 its columns, and tbe constsntalm ot the 
PDbllBDer will be 10 maks THK WEEK fully equal 
to tbe iMsl lllerary journals In Britain and tbe Uni- 
ted states. 

As heretolore, Pbof. Oolpwih SiirrB will, from 
time to time, oonlrlbute articles. London, Paris, 
WaahlDgton and Hontresl lelteia from ocoompllsbed 
correapoudenle will appear at regolsr Intervals. 
Special Ottawa Letlem will appear during Ihe ses- 
sloDsof Psrilsment. 

THE WBBK In lis enlarged form will Im tbe same 
slie ■• " Harpsre' Weekly,'' and (be largest paper 



C, BLACKER ROBINSON, Publisher, 



S Jordan St., Tor 



RUPTURE 



NO DELAY FROM WORK. 1 



ave on hand over joo styles of tnisiei, from 
.tpensor^n of all kinds. Orders filled bv 
s 10 any part of the United States. 

C. A. M. BURNUAM, M.D.. 
ij8 Clinton Place, New York. 



Readers of Science 

Corresponding •with or visiting Adver- 
Users •uiill confer a great favor by tnetUioK~ 
ing the paper. 
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Hirpet't Weekly 
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Ilhulrated London Nein<Ariwt.iepnii()..l 
Independent! T" 



ift 



irnaJof Phil XKy lEfll.V 



IjppincMt 1 Mnuxine ■ 
Uiull'i Ufinf Jige.... 



London Quarterly... 



Medical an 



0«riand MonlhW 

PoHlicil Science Quirterly... 
Popular Science MoniMy..... 



J. GRUNOW, 



It 



LI FE-LO R E: 

A MHTIIT MAIAIIIE IF flfflAt IIIIMT. 

ITie Sultjrct-liatItT ii LIFE— Lift in all iii/ormi, 
plant and animal, from iht •'Untvii" to the "Itlgh- 
e>f," re mtl and actincl, Tht tngravingt and letler- 
pretMare bealttifulty produced^ 



FCSU8HCD IT 

W. MAWER, at Eaaei Halt, Eaaex Stree 

Strand, Londoa, W.C. 

PijBtrtnt for tw«lTe monthB for tl.BB, prepaid. 



oroualy writ 

■* Wo exp«ot It will brcornn rns ot our moni Id 
pinniil migazlnBe,"— J/oli/aT Courier. 

We predict a c&re«r [or Life-Lore worltarol II 



Wants. 



tx' imutlti undtr Hit ktaJ 
ifiti tkt fuiiitktr tf Ikt rull- 
^icalitH. AMyf,7^,em,uti»t 



w 



ANTED— HaU'b norks on Palaeontol- 



W' 



ANTED— Set of EncrolopiBdla Bdtuiiioa, 
"--■' -■- edition, at ■ Olacount. R, T. Kob- 
rtoD SL, North CambildKe. Ilul. 



'■ A model of wbal a papular a 
power '—Literal V World. 

"KicaedlDglr well got up. Tbe letterpreu 
lUuBlrailODe are In lbs beat style or primer's 



'andard. 



IS THERE any device at presrut in use for 
grooming horses by electric power J Is 
there any power machine for cutting' heavy 
cloth in clothing manufactories, carpet 
housee, etc.? Any reader having iufonna- 
tioD on these points would confer a favor by 
addressing Hills, care of Science. 



. We have 
a attempt.'' 



flratnumberundoublsdlyls. . . V 
Jfarf. 
"A decided advance upon the too 

—StaffOTiliKlre Advertiser. 

"UteLorelathefellcltous tlileof a nav monlhly 
magaslne of natural history which seems adtalrably 
calculated to an up a gap la our serial literature. 
. . . . Replete with Intelligible InelnicllOD."- 
yeiccaille Dailv Journal . 

"The ant volume, which I9 before u;, ooDlalns 
excellent papers and Uluatratlons."— Grapft<e. 

"Whilst far ecllpslDglta one Englleh rlvsl In Ihe 
matter of beauty ot type, lUustrailon, anti paper, and 
papularltToftreatment.lt Is marked editorially by 
an unusually Strang grip. "—Saynrafer CAionicle. 



WANTED.— In the Peekskill Military 
Academy for Sept., 1890, an instructor 
in chemistry, physics and matbematica. Ad- 
dress, with full paxticulars, J. N. Tilden, 
Peekskill, N. Y. 



A' 



YOUNG HAN desires, abotit the 1st of 
July, a position as laboratory essist- 
ant, or as instructor in chemistry, physics, 
and lesser mathematics. Beferencee as to 
ability and character. 44 P.M. A. Address 
R. L. Poii*r, Penn. Mil. Acad., Chester, 
Pa. 



A TEMPORARY BINDER 

tor Science is now ready, and will be mailt 
postpaid on receipt of price. 

Half Motocco ■ 7S cents. 




w r,,™;;!:; £^"17™'"" "" 




Microscope Stands, 
CNI Immersion Object- 
ives and Abbe Con- 
densers for Bacteria 
and Histological work, 
of Objectives, Camera 
Lucida and other ac- 
cessory apparatus. 

Readers of Science 

CemtfffHding with or viHting Advertitm 
win cenfer a grra I fttvtr by mtntiening tht paper. 




DO YOU INTEND TO BUILD? 

B Oiler an Atlaa of Senalble Loiv <! 
taandaORie 

p.aoo." This 



popular 
oihere, ranging In uoat Iroi 

specimen design iBfor a colt.^c -..» n.^.. i^u.« 
and coBllug St, 100. I loom bines beauty and cjmfort, 
"-- — porchef, and Is a popular and practl- 



worklpgdi 



styla of a bouse you may Intend to 
rouio have this look. 

his Alia*, postpaid, on receipt ol 
;. Eladges. 47 Lafayette Place, New 



PRACTICAL CHEMIST, with 10 years' 
experience in superintending mauufac- 
ture ot oil of vitrol, (ertilliers, acetic acid, 
wood alcohol, etc., is open toanengagem-Jt. 
Bestre ferences. P. O. Box 43, EMgewater, 
Bergen Co., N. J. 



AN M. S. GRADUATE of the University 
of Illinois is open for an engagement as 
teacher of the Natural Sciences. Biology a 
specialty, In an Academy, Institute, or High 
School. Three years' experience. Is a prac- 
tical Hasayerand chemist. Good references. 
Address G. C, cara Sciesck. 



WANTED.— A posilion in ai 
Normal or High School, i 
the NatuiBl Sciences and Modern 
Lalin taught in addition if necesiai 
G., Box 441, Hanover. N.H. 






YOUNG SCOTCHMAN desire) an a] 
. pointmeni in America. Three years i 
lish Government Office. Good reference 
KSi "Jack" care J. Larson & Coy, i 
icc! St., Ahetdeen. Scoiland. 



I WILL ASSIST in photographic or opiical 
laboratory in rtlurn for experience and con- 
venience ot perfectine oi iginal appliances. Ad- 
dret.'i E. C. Ovi*ii, csre ol Gibson & Simpson, 
Qi Adelaide Street East, Toronto, Canada. 



WANTED.— To correspond with concholo- 
gists in America, especially in California, 
with a view lo txchange. Many British land, 
fresh waler, and marine duplicaie) ; some for- 
eign. Address Mrs. FALLOON, Long Ashton 
Vicarage, Bristol, England. 



A YOUNG MAN can have lucrative engage- 
ment, not only a fixed salary, but accord- 
ing to his work accomplished in Iravclling for 
SciBNCB. A personal interview invited. 
N. D. C. HODGES. 

47 Laiayette Place, New York. 
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Spragne Electric Railway and Motor Company. 

Bearings Self Oiling. 
NON-SPARKING IN OPERATION. 



Lightest Weight Consistent with 
Highest Efficiency. 



SIMPLE IN CONSTRUCTION. 
Not Liable to get out of Order. 




Commutator Wear Reduced 
to a Minimum, 



16 and 18 BROAD STREET, NEW YORK. 



(JlDKnoU), 

(yomStavle CK3 Go 
"D. & J. "ANDERSON'S" 

Celebrated SCOTCH ZEPHYRS, 

CHECKS, STRIPES, PUIDS, and BCU 

RETTE EFFECTS, 



«ial noTellr will be ftound In 




_ ENS. 

NEW YORK.' 



SPRING STYLES 

IN DRESS GOODS. 

Noveltifs in Wool Cress Fabrics are row 
ready. Bouclette Plaids and Mixtures with 
plain goods to match ; Cheviot and Tweed Suit- 
ings in irregular chechs and stripes; Cameletia, 
a new twilled fabric in street shades, made for 
combination with fancy cloths in various novel 
devices. These goids will be found very reason- 
able in price. 

JAUESUcCREERY&CO. 

BROADWAY AND ELEVENTH STREET, 

NEW roRK. 



*IEITS wiiTEDSs-stfjaiiaviaETa 



ESTERBROOK'8 
STEEL PENS. 

OF SUPSRIOS AffD STAffOASD QUALITY. 
Leading Nos.i 04B. 14, 130, 135, 23B, 333 

For Bale bg all aiallontra. 

ni UTIIUMI ITKL rii ■•., 



Worki: I 



1. IT. J. M Jam 



., Kew Vorli. 



PHYSICAL, ELECTRICAL 
AND CHEMICAL 

APPARATUS 

Of High Grade. 

FOR SCHOOLS AND COLLEGES. 

SSND FOB List of Catauwubs. 

QUEEN & CO., PMladelphia, 



MINERALS. 

Ciblntl Speclmtns and Collutlons. 

Our BtoctI Ifl very complete In fine apecfmenfl for 
le connol«aeur. us well u cheaper Bpeclmena for the 
udent and amateur. Complete Catalogue FT«e. 
CEO. L. ENGI.1SH & CO., 

DealcrB In ninerala, 
ISIS Cbealnut Street, Philadelphia, Pa. 



yi/Sr PUBLISHED. 

POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 



a1 School 



ftinCollcgetaii 
Senl Cne by post by 

V. D. C. HODGES, «; Laray 



c Place, New York. 



If jou have $100, |1,000 or |1, 000.000 

for which fou are seeking for a profitable 

inTcstracnt, write to James W. Ohkeke, 

West Superior, Wis. 

Inquiry costs nothing. Reference by per- 

ission to The Editor of Science. 



Readers of Science 

Cornspendiag luitk or visiting Advertiitrs, 
•ill einfer a grtat favor by mentioning thit p<^tr. 



THE 



COMPANY. 

95 HLK ST„ BOSTON, MASS. 



Tbis Compaoy owns tbe Letters 
Patent granted to Alexander Gra- 
ham Bell, March 7tb, JS76, No. 
174,4eA, and January 30, 1877. 
No. 166,787. 

The Transmission or Speech by 
all known fbrius of KLECTBIC 
8PEAK1NO TELEPUONBS In- 
fringes the right secured to this 
Compauf by the above patents, and 
renders each ludlvidual userortel- 
eplioucs, not furnished by It or its 
licensees, responsible for »uch un- 
lawful use, aud all the conse- 
quences thereof and liable to suit 
therefor. 



H. Wunderlich & Co., 

868 BROADWAY, 

NEW VORK, 

Invite special attention to their lattst 
importations of Modem Etchings, En- 
gravings, Brown's Carbon Photographs 
and Watercolor Paintings, also to their 
large collection of Rare English Mezzo- 
lints, Fancy Subjects by Bartolozzi, 
old Line Engravings, and Original 
Works by Rembrandt, Durer, and other 
old masters. 




CHANCE FOR ALL 

To Injoii a Oup or Parfvot 
Tm. A TRIAL OROH or >H 

povidi dF Fin* Tea, dther OalDnr. Ja- 
pan, iBperlal, 1>ubpowi1bt, Tduiw Hj- 
HW, Mlud. Ib^U Bnikrut or Sun 
fl.OO. BflplTtknalarawllCat4HluIkUKt 

and BUlnirPowdrr. For fan urliini- 
OBAT AlOmiCAlV TKA Oa 

«l«d»V«,7St..H..T0t*. 
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lEotcnd at ibe P«i -Office of New York. N.V.. M aecoDd-Clon Hatter.J 

A WEEKLY NEWSPAPER OF ALL THE ARTS AND SCIENCES. 

Vo^ xT No^m* NEW YORK, February 28, 1890. 

A^NEW SYSTEM OF FIRE PROOF FLOOR-CONSTRUCTIOV mortar composed chiefly of Portland cement Its exact com- 

The QnastaviQO Fire proof Construction Company of thie poaition is a secret but it adberea so closely to the tile, and'ls 

city is now introduciDg a nen system ol fire proof floor con so firm and solid when it has fully hardened that its strength 

struction which has many features of superiority to the is about equal to that of the tile itself and the whole arch ia 
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TILE ARCHES IN NEW PUBLIC LIBRARY BUILDING, BOSTON. 

ordinary system, and is especially valuable in that it reduces practically a monolithic mass, showing no tendency to separate 

the coat of a flre-proof floor by nearly one-third. at the joints more than at any other point. 

The general features of the construction, as described in the These tile arches are built in spans of five feet and upward, 

Engineering New», are the use, to form the arches, of a hard, and either as plain cylindrical arches or as dome arches, as 




A NEW SYSTEM OF FIRE-PROOF FLOOR-COMSTRUCriOH, ARION CLUB BUILDING. 



well-burnt clay tile, about ooe inch thick, six inches wide, 
and twelve inches long, laid flat, with the several courses 
breaking joints. A very light centring is used, and the first 
layer of tiles is laid with a quick-setting mortar, composed 
principally of plaster-of-Parie. The other layers are laid in a 



shown in the perspsctive view. The weight "of the tiles is 
about one hundred pounds per cubic foot: hence an arch built 
of three layers of tile, which may be usod for spans as great as 
twelve feet, will weigh about thirty-five to forty pounds pet 
square foot, or but little more than half the weight of tbe brick 
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archea as ordinaril; coDBttucted. The priocipal saving, how- 
«ver, is in the reduced number of beams used, owing to the cou- 
aiderablf greater spac which ma; be made wjtti the tile arch. 
The prices for the work varj, of course, with the span and 
Dumber of courses, and also with the location and size of the 
building under contract. 

^ The system is ta; no means an experimental one, as a lar^ 
Dumber of buildings have already been erected with it, and 
many others are in process of construction. Among notable 
buildings in and near New York City, employing this method, 
are the Mount Sinai Hospital, the Young Women's Christian 
Association building, the Plaza Hotel, and the two new Edison . 
Electric Illuminating Company's buildings. The new Public 
Library building at Boston is also being built by the ByBt«m, 
and some of the domed arches under construction are shown in 
the accompanying engraving, made from a photograph. The 
other engraving ebows the arches in the AHon Club building at 
Fifty-ninth Street and Park Avenue. In the Arion Club building 
the arches are seventeen feet spao. In the Young Women's 
Christian Association building there are some arches of twenty- 
oine feet span. The ccmpany is now erecting a building at 
Fifty-seventh Street and Eleventh Avenue in this city, which 
will have an arch of forty feet span for the roof. 
With these tile arches, EOme very fine architectural effects are 



foundation. At Secunderabad, in presence of the garrison and a 
crowd of European and native spectators, he lately made an 
ascent in his patent asbestos balloon. The inflation was effected 
by the burning of metbylated spirit inside the balloon, which was 
held in place by twenty-five soldiers of the Bedfotil regiment 
until the word to let go was given. After rising to a consider- 
able height, the aeronaut deaceoded by means of his parachute. 
The spot where the ascent was made is over two thousand feet 
above the level of the sea, and the achievement was all the more 
remarkable because of the sultry climate and the great rarity of 
the air. 



HEAT AND VENTILATION. 

To every man, woman, and child in this country this is an 
important and interesting subject. Science has made more prog- 
ress in almost every other direction than in tbie, and naturally 
all improvements in heatii^ arid ventilating are carefully ex- 
amined. The Hon. Hugh O'Brien, ex-mayor of Boston, at a 
public meeting and in addressing the mayors of New England, 
sa.td, "In my judgment, there cannot be found in the ci^ of 
Boston one single public building which could be ccnsidered as 
properly ventilated, and I would strongly recommend a fair and 
careful consideration of the Timby system of ventilating. ' ' 

This Timby system is now attracting universal attention. 




THE TIHBV STBTEH OF HBATINO AND VENTILATING. 



possible. Where it is desired to leave the sodSt of the arch 
exposed, a special flanged tile can be used which shows no 
joints when laid. Where desired, also, enamelled tiles can be 
used for the soffit, of such color as the architect may desire. 

The great points of excellence claimed for this type of con- 
struction, however, are cheapness and great strength. Id the 
construction of the Boston Public Library building, a heavy 
iron column fell from a derrick, and went end first through one 
of these arches. The arch, however, was not shattered by the 
blow, but remained solid and unharmed except for the hole 
broken out where the column went through. This system of 
construction has been in use in Spain for a nmnber of years, 
and some notable buildings have been erected by it. One which 
should interest factory -builders in this country is a one thou- 
sand loom silk-mill at Barcelona, 871 feet by 330 feet in size. 
The weaving-room occupies the whole of one floor, and its 
arched ceiling is supported by 336 iron columns, 

WAK-BALLOONS. 
It has hitherto been generally believed that the Montgolfier 
or hot-air balloon cannot be used in tropical climates. If this 
were true, ballooning for war purposes would of course be im- 
poaaible in places where coal-gas could not t>e obtained. We 
learn from the London Timet that Mr. Percival Spencer, who has 
been making a series of interesting balloon experiments in Cen- 
tral India, has succeeded in showing that the theory is without 



especially in New England, and we are gratified to be able^to 
present to our readers the plan given herewith, showing the 
manner in which this system is introduced. It is applied here 
as a street system, pure heated air being introduced into all the 
houses on a line of street from a centrally located plant, precisely 
as gas and water are introduced. Pure freeh air is received 
through a pipe at an elevation above the surrounding houses, and 
this air is driven by a fan through a conduit, and over pipes 
filled with hot water, at such a pressure as admits of its being 
distributed into all the apartments of any house on the line. 
This heat being regulated by a register in the various rooms, tiie 
temperature can be secured as desired. Not only can this be ac- 
complished, but, when so desired, the air can be cooled; so that 
in Southern climes, or during heated terms, each house on the 
route can he made perfectly comfortable. So much for the street 
or city system. 

When required for a single building, say a schoolhouse, church, 
or hospital , the plant can be placed in the basement, and the fresh 
air brought from above, driven in the same maimer into all the 
rooms, heated or cooled as desired. When necessary, a disin- 
fectant can be used, and a block of houses, a street, or city 
thoroughly fumigated in a few minutes. The adoption of the 
Timby system for our schoolhouses will insure to every scholar 
the amount of fresh air changed as required, which at pres^it is 
the crying want of our educational system. 

With the great progress in cooking by gas, it is not unreason- 
able to suppo^ that eventually the demand for fuel for use in 
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<mr dwelling-bouBea will be entirely done away with. Already, 
within a few months past, companies bsve been formed, for the 
parpoee of introducing this important and necewary invention, 
in WasbingtoD, D.C., Boston, Hasa., and Portland, He ; and 
others are in process of OTganizatioa in Providence, R.I., New 
York City, and Hartford, Conn. Partiee wishing information 
on the subject can addreas the secretary of the New England 
Heating and Ventilating Company, 89 Water Street, Boston, 



AN ELECnaCAL DIAMOND-DRHi. 

Tea electric motor ia rapidly winning an important place for 

itself in mining operations. Already there are electric coal- 

outting machines, electric hoists, electric mine locomotives, 

and electric drills, some of which have been described and 
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THE ELECTRIC-LIGHT CONVENTION. 
The eleventh convention of the National EUectric-Light As- 
sociation was held at Kansas City, Ho., on Feb. 11 to 14, &»- 
sessions being held in the Coates Opera House. When the com' 
vention was called to order by the president, E. R. Weeks, there 
were about one hundred and fifty members and gueels present, 
the attendance increasing to three hundred before the conventim 
ended. After an addreea of welcome by tJie mayor of Kannaw 
City, President Weeks briefly reviewed the growth of the associa- 
tion, and outlined the programme arranged by the eiecntive 
cfxmnitlee. The rest of the seesion was taken up by routine 



illustrated in these colui 



One of the latest devices in this 




AN KLECTBICAL DIAMOND-DBILL. 

line, the Sullivan electric diamond-drill, iterated by a 
Tbomson-Houston motor, is shown in the accompanying illus- 
tration. In the form shown, the drill is intended mainly for 
prospecting, though of course it is equally well adapted to 
underground work. One of the difScultiee heretofore encoun- 
tered in using diamond-drills in underground work, as 
well as in prospecting where the ground is rough or moun- 
tainous, has been that of getting p^wer to operate the machine. 
By the use of electric power, however, this difficulty is entirely 
overcome. The dynamo may be located at any convenient 
point, and the current transmitted to the drill by insulated 
wire in the usual manner. 

nils machine is compact, occupies but little space, and may 
be operated by any intelligent workman. It will drill a hole 
to a d^h of three hundred feet, and in any direction, the 
drill being fed forward by a friction feeding device at a speed 
proportioned to the hardness of the material operated upon. 
The machine is manufactured by the Diamond Prospecting 
Company of Chicago. 



On the 12th the committee on the abolition of duty on copper 
presented its report, and recommended that all members place 
themselves in communication with their respective membcns of 
Congtcs, with the view of securing the removal of the duty aa 
copper. The committee on standardizing potentials on electric 
street-railways and that on harmonizing insurance and electrical 
intereata presented reporia, which were full of interest, and 
evoked conaidemble discussion. The papers read at this sesaion 
were one on central -station construction, by C. J. H. Woodbury, 
and one on the history and theory of the steam-engine, by F. E. 
Sickflt. 

On Thursday the 13th, after the reading of communicaticns 
and acticn thereon, George E. Palmer read a paper on the eco- 
nomic generation of steam, written by George H. Babcock, 
After this and the papers of the previous session had been dis- 
cussed and commented on by the members, a paper entitled * 'A. 
Recent Edison Central Station and the Results thus far obtained' * 
was read by C. J. Field. This paper brought out a long and in- 
teresting discussion. T. Carpenter Smith followed with a pap^ 
on a universal system of central -statioD accounts. At the after- 
noon session the following p^>ers were read and discussed : ' 'The- 
Cost of the Products of Central Stati<»is," by A. J. DeCamp; 
"Nine YeSTB with the Aic-Lamp," by M. D. L&ws; "Arc-Light 
Carbons, " by E. F. Peck; "How our Paths may be Paths of" 
Peace," by H. W. Pope; and "Safety and Safety Devices in 
Electrical Installations," by Professor Elihu Thomson The 
report of the committee on data was then received, and a resolu- 
tion adopted petitioning Congress to authorize and direct the 
superintendent of the census to collect certain data in relation to 
the electrical industry in addition to that already provided for- 
by law, and aekmg for a special appropriatimi of fifty thousand 
I dollars to carry on the work. 

On Friday, the last day of the convention, tiie following papers- 
were read and discussed: "Electricity as affiled to Street-Rail- 
ways," by F. J. Sprague; "Prodigality in Economy," by C. C. 
Haskins; "Line Insulation from the Standpoint of Practical Ex- 
perience," by C. A. Harber; and "How to locate Gronnda on 
Arc-Light Circuits," by J- E. Lockwood. At the aftemoom 
session, after an exhibition of and address upon the phonograph' 
and graphc^one, by E. H. Johnson, oommitteee were appointed^ 
oo the revise of the by-laws and constitution of the associstieo, 
on usdeiground conduits and conductors, and on the relatioos 
between parent companies and sub-companiee. 

The offloen for the ensuing year are as followa: president, K. 
J. Perry of Providence, R.I. ; first vice-president, E. A UahsTr 
Albany, N.Y. ; seoraid vice-president, C. L. Edgar, Bostmi; ex- 
ecutive committee, C. R. Huntly (Buffalo, N.Y.), chairman, R. 
R. Weeks (Kansas City), James E. Ekigliah (New Haven, 
Cwm.), J. J. Burleigh (Camden, N.J.), H. D. Law (Philadel- 
phia), H. J. Francisco (Rutland, Vt.), A F. Hason (Boston}', 
J. A. Seely (New York), H. K. Thurber (New York). The 
semi-aimual meeting next August will be held at Cape May,. 
N.J. 

During the four days of the convention there was an WKtvoaivB- 
collection ot electric ^qiaratus on exhibition in Casino Hall, near . 
the hesdquartera of the aasociation. The hall was brilUaotly 
illuminated hy hotli arc and incandescent lights, and Uie attoid- 
ance was good. Electric motoia ot various aizea were ^libited 
by the Sprague, the Crocker- Wheeler, and tlie C. & C. motor 
companies of this city, the Elekbon Company of Brooklyn, tlie 
Detzoit Motor Company of Detroit, the Baxter Company of Bal- 
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timore, the Eddy Company of Windflor, Conn. , the Jenney Qom- 
pany of Indianapolis, and the Rockford Electric Company. 
Wires for electrical uses were shown by the New York Insulated 
Wire Company, the Edison Machine Company, the Electrical 
Supply Company of Chicago, the India-Rubber and Gutta-Percha 
Company and the Bishop Gutia-Percha Company, the Ansonia 
Brass and Copper Company, and the Okonite Company. There 
was also a fine display of Orimshaw wire. Carbons were ex- 
hibited by the Standard and the National carbon companies of 
Cleveland, conduits for inside electric wiring were shown by 
tbe Interior Conduit and Insulation Company of this city, and an 
interesting exhibit of the new Edison-Lalande batteries was 
'made by the Edison Manufacturing Company of Newark. The 
elements of tliis new battery are zinc, a caustic-potash solution, 
and oxide of copper, the latter being made up in the form of a 
plate and clamped in a copper frame. The zinc plates are sus- 
pended from a binding-post resting on the coyer and hanging on 
either side of the oxide plate. The caustic potash is furnished in 
shape of sticks, two sticks accompanying each cell. These sticks 
are placed on either side of the zinc, and the cell is filled with 
water within an inch of the top, a thin layer of oil being then 
poured over the top of the water in order to prevent formation of 
creeping salts. The internal resistance of the cell is only .025 
of an ohm. The electro-motive force on open circuit is about 
one volt, .8 of a volt on light closed-circuit work, and about .7 
of a volt on heavy closed-circuit work. 



THE FISHERIES OF NEW ZEALAND. 

Thb colony of New Zealand is now celebrating its jubiU 
the jubilee of its separation from the 'parent colony of New 
South Wales — by a series of demonstrations at Auckland, its 
chief northern town, and by an intercolonial exhibition at 
Dunedin, the southern metropolis. The latter town is barely 
forty-two years old, its first settlers having landed from Scot- 
land in Msirch, 1848. It is therefore all the more remarkable 
to find it now holding an exhibition which, alike by its size, 
'excellence of character, and the illustrative nature of its 
•exhibits, is attracting attention throughout Australasia and 
Polynesia. 

The island colony has hitherto developed, only two of her 
natural sources of wealth; namely, her mines and her agricul- 
ture (including pastoral resources under this head). Both, but 
■especially the former, are still capable of great extension and 
improvement. The third great source to which we desire to 
•draw attention at present is that of her fisheries. These are 
•still almost totally undeveloped, but in time to come they will 
certainly occupy a very important position. In the Dunedin 
exhibition there is a very fine display of the mineral, agricul- 
tural, and pastoral wealth of the colony, while the fisheries 
are almost imrepresented. There are no doubt many hundreds 
of individuals dependent on the industry for their daily bread ; 
but, while the amount of capital invested in agriculture and 
mines amounts to millions of dollars, that engaged in the 
fisheries can only be counted by thousands. The promoters of 
the exhibition obtained almost no response from those occupied 
in the fishing industry, few of them being able, or finding it 
to their advantage, to figure as exhibiters. As population 
increases and means of transit are improved, this state of affairs 
gives promise of being altered. 

A glance at a map of Australasia shows, that while Australia 
lias a great area of land as compared to her coast- line. New 
Zealand, on the other hand, reverses these conditions. Her 
<;oast-line extends to about 5,800 miles, and is indented by 
numerous deep bays, fiords, and estuaries. At all seasons of 
the year the seas round her coasts literally swarm with fish, 
most of them of excellent quality, and many very suitable 
for canning or curing. In past days New Zealand was noted 
for her whale and seal fisheries, and American vessels reaped a 
very considerable share of the maritime harvest ; but indiscrim- 
inate •fishing has nearly exterminated these animals in the 
local waters, and the enterprise now rarely proves remunerative. 



Hitherto very little organized effort has been put forth to 
develop the fishing industry ; but very recently the freezing of 
fish for the Melbourne and Sydney markets, and the sending 
over of fresh fish in ice, are both being tried with great promise 
uf success. The appliances in use are still very primitive, 
small open boats with seine fishing-nets being Used in most 
parts. Only in a few localities are there trawlers or well-boats. 
Therefore the fishing is limited to inshore work, and is largely 
conditioned by the weather. Very little is known of the ocean - 
currents and of their variations of temperature ; yet, from what 
little has hitherto been learned of the distribution of the 
various species of fish, the latter seems to depend to a con- 
siderable extent upon the former. Still less Is known as to the 
development and life-history of the fish themselves. When it 
is remembered that important questions of this nature have 
only of very late years received attention from the scientific 
men and the governments of the oldest and wealthiest countries, 
it is not to be wondered at if the government of one of the 
youngest communities of the world has not yet found time or 
means to do any thing in this direction. The Marine Depait- 
ment has done a little, by way of commencement, in obtaining 
regular records from the lighthouse-keepers round the coast; 
but as none of these men are trained observers, and many of 
them are totally ignorant of the subject, the results, except in 
a few instances, have not been satisfactory. 

The trade returns of the colony give no information as to the 
value of the fish taken for home consumption, but the export 
and import returns show that the local supply is still barely 
equal to the demand. During the six years ending 1885, the 
colony imported fish (dried, pickled, salted, potted, and pre- 
served) to the value of £252,000, on which the government 
levied £81,887 as duty. During the same period the export 
onty reached £8,081. In 1888 the imports were as follows: 
dried, pickled, and salted fish, to the value of £6,006, chiefiy 
from Great Britain; and potted and preserved fish, to the 
value of £22,861, from Great Britain and the west cosjst of the 
United States. On these two items the government realized a 
duty of £6,062. The value of fish exported during 1888 was 
£7,450. This is exclusive of the oyster-fishery returns. The 
export of these mollusks in 1888 was valued at £11,927. 
These figures show that the outside trade in fish is still in its 
infancy, and is capable of immense extension. The number of 
species of marine fish already described as occurring in the 
coastal waters of New Zealand is close on two hundred ; and of 
this number, over thirty are used as food, and appear In 
the markets. Many are locally called by names familiar to the 
settlers who emigrated from Britain, as, for example, cod, 
haddock, perch, etc. ; and the general facies of the fishes of New 
Zealand is similar to that of the northern hemisphere. More 
than one -half of the described species are peculiar to the New 
Zealand seas, but a large percentage, including many pelagic 
forms, are common to Australasian waters. 

One of the most valuable and abundant food-fishes* of the 
colony is the hapuka or groper (Oligorua gigcu) , which is taken 
with bait all round the coast in from twenty to fifty fathoms. 
It is a big heavy fish, sometimes nearly six feet lon^, and 
varying in weight from forty to one hundred and twenty 
pounds. Its fiesh is very solid and rather coarse, but admirably 
adapted for curing. 

The kahawai (Arripis salar) is another abundant fish, espe- 
cially in the northern portion of the colony. It appears to be 
migratory, swarming in the warmer seas during the summer 
months, but avoiding che cold southerly current which washes 
the southern and south-eastern coasts of the South Island. ' It 
is a handsome fish, somewhat resembling a small salmon in 
appearance, and running from two to seven pounds in weight. 
It is a capital fish for sport, and takes the fly or spoon-bait 
readily. The Maoris used to catch it by a bit of pawa-shell 
(Haliotis iris), the bright iridescent hues of which, when 
drawn rapidly through the water, gave the appearance of a fish 
swimming quickly. The writer has caught it in the Bay of 
Islands with such a bait, towing behind a yacht which was 
scudding along in a half-gale at twelve knots ata hour. The 
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kabawai appears very commonly in tbe markets, bat its flesh 
is fathn dry. 

The snapper (Bagtm^unicolpr) is also very abundant, and is 
^ne of the best edible fishes in these seas. It is taken up to 
thirty incbes in lengljh, and, though commoDly from five to ten 
pounds, is not infrequently twenty-five pounds in weight. It 
may be taken by bait, and is a grand fish for sport, but it is 
^X)mmonly caught in seine-nets, in which enormous hauls, 
weighing several tons, are sometimes taken. Two species of 
LaUris^ known respectively as trumpeter and moki, are common 
round the coast. The first is always taken by bait, and the 
latter only by seine-nets or trawls. They aie deep and com- 
pressed in form, and range up to twenty or thirty pounds in 
weight, though often brought to market when only weighing 
two or three pounds. They are two of the best curing fishes in 
the colony. 

The fish most valued for its gastronomic qualities is the froet- 
-fbh {LepidopuB oaudaiiu), which is very similar to if not 
identical with an Atlantic ' species. Indeed, it is one of the 
most remarkable features of the fish fauna of the south tem- 
perate zone that it resembles in general features that of the 
north temperate zone, from which it is separated by a totally 
dissimilar tropical fauna. The frost-fish is a long, narrow, 
«ilvery fish, which is apparently never taken either in nets or 
by bait, but gets stranded on sandy beaches, especially after 
<X)ld frosty nights : hence its popular name. Numerous theories 
have been advanced as to the cause of its coming ashore, but 
no satisfactory explanation has vet been given. Numerous 
papers on the subject are to be found in the voltunes of the 
* 'New Zealand Institute Transactions' ' and in the New Zealand 
Journal of Sdenee, but the subject has not been cleared up. Tbe 
fish commands a ready sale at a high price, — often as much as 
half a crown per pound, — and hence is never cured. 

Another important pelagic species is the voracious barracouta 
(Thynitea atun), which appears in enormous shoals about 
October*, and remains on the coast for seven or eight months. 
It is a common South-East Australian and Tasmanian fish. 
It is a long narrow fish, bluish- white in color, usually from 
thirty to thirty -six inches in length, and weighing five or. six 
pounds. It flashes through the water like a knife, and, though 
it takes bait readily, is not a pleasant creature to hook, as its 
formidable teeth will cut through any line. Sometimes when 
half a dozen lines are out from a boat for cod, a barracouta 
will seize one of the hooks, and, dashing off at a great pace, 
will in half a minute kink all the lines into an almost inextri- 
cable tangle. The usual mode of captiure is very simple and 
interesting. The writer sat on the cliffs at Otago Heads on 
a summer's morning, watching the fishermen in the still water 
down below filling their boats. The bait used consists of a 
piece of red-cedar wood with a bent nail driven through it near 
one end. This is fastened to a couple of feet gf stout cord, 
which again is attached to the end of a short strong rod. As 
49oon as a shoal is observed to be passing, the oars are unshipped, 
and each of the two men in the boat, seizing his rod, begins to 
whisk it round and round in the water. The fish dash at the 
bait, and are rapidly jerked into the boat, several being often 
caught in .the space of a minute. In perhaps two or three 
minutes the shoal is past, and the boat is again pulled about 
till another shoal is met with. The flesh of the barracouta is 
firm and white. It is especially palatable when smoked, and 
in this stfite is exported to a considerable extent to New South 
Wales and Victoria. 

The only true cod (Oadus Auttralie) found in New Zealand 
waters is called locally the haddock, and is not common. The 
red ood (LoteUa haochiu), on the other hand, is extremely 
abundant, and is also an excellent fish for curing. Its usual 
weight is from four to five pounds, though it is taken up to ten 
pounds. Another equally good fish is the representative of the 
northern fish of the same name, — the ling (Oenypterue bkusodea) . 
This is very common in the southern part of the colony. The so- 
called rock-cod or blue cod {Percis ooliaa) , which belongs to a 
totally different family of fishes from the Qadidae, is abun- 
dant in all rocky parts of tbe coast. 



The gray mullet {Mugil perueii) is met with in enormous 
quantities in the northern part of the colony, and especially 
in tidal estuaries. It is the richest of all New Zealand fishes, 
and is now being extensively canned as well as cured for export 
in the Auckland and Kaipara harbors. According to Sir James 
Hector, the Maoris frequently catch this fish on still moonlight 
nights by paddling their canoes close to the banks of tbe 
streams. The fish are startled by the beat of the paddle, and, 
leaping up, fall into the canoe. The fishermen take them in 
large seine-nets, as many as two thousand fish at a time hav- 
ing been recorded; and, as each fish weighs from one to four 
pounds, it sometimes happens that the nets tear with the 
weight of the haul. The sea mullet (Agonoetoma farsteri), 
which is very abundant round the coasts, is a much smaller 
fish, and not so rich in quality. It is usually caught in all the 
harbors by persons fishing from the jetties. This fish is some- 
times called the herring in popular parlance, but a fish (Chanoa 
ealmoneus) more closely resembling the true herring is taken 
occasionally by the trawlers : and, when this mode of fishing 
is more commonly resorted to, it will no doubt be a common 
fish in the market. 

The true pilchard or sardine (Clupea aagax) occurs in enor- 
mous quantities round the coasts. Its capture and curing are 
made a specialty in Queen Charlotte and Pelorus Sounds, and 
the cured fish is known in the colony as the Pictou herring. 
An anchovy (EngratUie encrasichdlue^ var. Antipodam) has also 
been taken in the Thames estuary, but not yet in any quantity. 

Other fishes common in the local markets are horse mackerel or 
. scad {Trachurue trachuruti) ; trevally {Caranx ffeorgianua) ; 
king-fish (Seriola lalandii) ; John Dory {Zeus faber) ; mackerel 
{Scomber auetralaeicue) ; gurnard {Trigla kumu) , called by the 
local name of ' 'Jack Stuart' ' in the southern part of the colony ; 
gar-fish {Hemiramphua intermeditu) ; butter-fish {Coridodax 
puUtu), which is commonly called kelp-fish because usually 
found among the seaweed fringing inshore rocks and reefs ; and 
the skate {Rqja naeuta) , 

A very fine flounder {Rhomboaolea monopua) is common in all 
the shallow estuaries, bays, and coastal lagoons. It is the fish 
most commonly sold in the markets the whole year round, and is 
certainly very good eating. A sole {Peltorhamphua novoe-zea- 
landice) and a sole-like flounder {Rhomboaolea leporina), com- 
monly known as ' *yellow-belly, ' ' are also frequently caught. 

Reference has been made in previous numbers of tksience to the 
great success which has attended acclimatization efforts in the 
fresh waters of the colony. Most of the rivers and lakes now 
teem with trout of several kinds, including the beautiful Ameri- 
can brook-trout {Sdlmo foniinalia) . Salmon {8, aalar) , perch, 
tench, and cat-fish are increasing in various parts. Already the 
various acclimatiiBation societies raise a considerable amount of 
revenue from licenses, and sales of fish and ova, and no doubt 
every year the value of the inland fishery will increase. . The 
great experiment, that of the complete acclimatization of the 
salmon, has not yet been accomplished, but breeding-fish are 
now to be found in several ponds, so that the supply of ova is 
assured. 

Outside of fishes proper, there are only two species which 
attract much notice on account of their economic importance : 
these are crayfish and oysters. The former {PaHnunu) occurs 
on all the rocky parts of the coast in great numbers, and is 
usually taken in a baited ring-net. It is the only representative 
of the European lobster in these seas. There are no large edible 
crabs, like those of the northern hemisphere. Shrimps 
{Orangon) and prawns {PaloBmon, etc.) are hardly ever taken 
for food, though common enough in places. Oysters are of 
two kinds, — small rock oysters, which are found all roimd the 
coasts: and tbe mud oyster, of which the most valuable 
fisheries occur in Stewart Island. The latter kind are very large 
in sisse, and fine in quality, and make a formidable mouthful. 
The quantity dredged has increased so much of late years, that, 
if not looked after, the beds will soon be exhausted. The 
export only dates from 1879, when £12 was the declared value. 
The value has steadily increased each year, standing at £12,000 
for 1888.^ The consumption in the colony must have been very 
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large, and tbe low retail price— tfareepMice per dozen— BhowB 
how great ttie take has been. 

It Is clear, from tbe mere enameration of tbe apeciea named 
here, that there is great varletr in the fiah famia of these 
islands ; and, when the testimony of observers i& all parts of 
the colony as to their immense numbers is taken into account, 
it is certain that from her fisheries New Zealand will yet reap 
an immense barveat. 



BOOK-BEVIEWS. 



A Popular TreatiM on the Winds : Comjniting the General Mo- 
tioM of the Atmotphere, Monaoont, OycUmeB, Tomadoea, 
Waterepoute, HaU-Storma, etc. By WnxuM Febbel, H.A., 
Ph.D. New York, Wiley. 9P. 
Those of us who, about to reach Uie twoacore prime of middle 
age, nevertbeteee feel a little hurt at the respect shown for our 
advanced years by a younger generatitm who call as old, may 
take comfort on realizing that the science of metetnology has 
been made over again bj a man wfaoae labors upon it b^an only 
when he had reached our measure of life. William Feml waa 
horn in 1817, a farmer's boy in Pennaylvania. He grew up in 
Virginia, dividing hit time between the field and the rough 
country achoolhouse. A love for mathematics then led him into 
teaching, and afterwards to our Nautical Almanac OfBce. In 
18S6, at tiie age of thirty-nine, Haury's facts made him so dis- 
satiaAed with Haury's iropoaeible theory of the winds, that, at 
the solicitation of a friend, he wrote an outline of what seemed 
to him a truer conception of the general circulation of the atmos- 
phere; and with this essay the new school of mathematical 
meteorology began. A few years ago the appearance of Ferrel's 
"Recent Advances in Meteorology" gave occasion to state the 
outline of hia tbecay,' in comparison with others generxlly in 
vogue. Another volume now allows another reference to this 
attractive subject. 
This "Popular Treatise on the Winds" embodiee the substance 
- of a series of forty lectures delivered by Ferrel before a class of 
army officers of the Signal Service in February and March, 1886. 
It is now much expanded by deliberate statenient of tbe funda- 
mental principles of atmospheric rest and motion, and is illus- 
trated by abundant citation of pertinent observations and records. 
The book is too serious, too severely argumentative, for general 
reading; but it will for a long time have no equal in our Ian-* 
guage as a volume to which teacher and student may make safe 
reference in the search for the solution of difllculties. The plan 
of the book may be judged by a brief review of its contents. It 
opens with preliminary chapters on the constitution and nature of 
tbe atmoaphere, and on the motions of bodice relative to the 
earth's surface; the latter being a subject which Ferrel has made 
his own, and wltiiout which no safe step can be taken in the dis- 
cussion of atmoapheric movementa. The third chapter diacusees 
the theoretical circulation of an atmoaphere lying oa a rotating 
globe, and heated around the equator, deducing tfaerefcom certain 
critical consequences, and confronting them with the facta as 
ascertained by observation. He must indeed be wanting in the 
Bcientiflc turn of mind who does not find mental eatertainment 
in tbe logical order of investigation here tnc«d out, quite apart 
from its bearing cm the special science to which the book is de- 
voted. Next follow a charter on the climatic influences of the 
general circulation of the winds, in the production of wet and 
dry zones and of wet and dry mountain slopes, and in the de- 
termination of equable and variable temperatures on tbe west and 
east sides of continents, and another chapter on tbe monaoona, 
littoral breezes, and mountain and valley winds, by which the 
general terrestrial cironlation is more or less broken up. Thus 
the flrst half of the book is occupied. Tbe second half discusses 
those great travelling whirls known as cyclonn, and the more 
local tornadoes and thunder-atcamB, tm all of which the imi^en 
of Ferret's methods is most clearly mailed, 

llirough all this there runs a single theme. Some fact <rf 
occurrence calls for explanation. A fit explaoation is devised, 



strictly in accord witfa a full knowledge of pt^cal law, and its 
oonsequenoes are then deduced as minutely as may be. These 
are matched with Uw teota, and tbe validity of the tlieory ia 
measured by the degree of correspondence then detected. No one 
can read such a work as this without feeling a distinct intellec- 
tual gain from the keen vigor of its methods. 

There is one feature in Ferrel's thtory of the atmospheric cir- 
culation that does not seem to be generally appreciated. Wo 
may perhaps beet ^tproaoh it through its misap^trehensioo by 
certain commentators, Profeaeor Supan, editor of Petermann'a 
MUteUungen, whoee extended reviews give us tbe best means of 
keeping atjreest with the advance of geography in all its branches, 
referred four years ago to Ferrel's dieory in a notice of Sprung'a 




' 'I^hrbuch der HetecHnlogie. ' ' He said in effect that the dis- 
tributicm of atmoepheric pressure was tbe control, not tbe reeult, 
of atmospheric motion ; and that, as there is low prenure at the- 
polw and high pressure at the tropica, the hypothetical return 
current from poles to equator cannot exist, for it would have to 
move against the bartHnetric gradienta.' The same question is 
aaked by H. L6on Teisserenc de Bort, one of the specialists of the 
Bureau Central ltet6oroIogique de Franco. In an essay on tbe 
gn>eral circulation of the atmosphere, * this autiuH- says, "Hr. 
Ferrel does not explain the cause of tbe gradient that is directed 
toward the equator, and that ia necessary for the return ouirent 
from pole to equator, which he places at a middle altitude in the 
atmoaphere. This grsdicot is the more difficult to explain, inas- 
much OS the pressure at sea-level decreases towards the pole, and 
as a similar decrease must exist aloft to determine the Sow of the 




no. ». 

upper ourrrait from tbe equator. ' ' These critioiama aiqnar naoon- 
able enough at first sight, hut this is because (hey fail to sipfw^- 
hend one ot the eaaoitial points in Ferrel's theory. Tba «aae 
may be stated in brief as follows: — 

Qiven a uniform disbibutliai of temperature la tfie atanoa- 
phere, its imaginary isobaric surfaces will stand level, esaoD- 
tially equidistant. Qiven two adjacent regi<Mui, one maintained 
at a lii(^er temperature than the other, the iaofaario surf aoea can 
no longer be level or parallel. A oonveotlonal interdianging 
motion will be established, as a oonaequenoe of which then will 
come to be a slight excess of pressure in the coldw regioR. IIa 
isobaric surfaoea, nc* parallel, but diverging fran the region of 
cold and oompnaaed air to tbe region of warm and uxpaDdod 

> PeMrmuin'i HittsUniiBtii, Lit. Beiioht., IBBt. 
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JUT, are no longer level : they are deformed into slanting posi- 
tions, and the, slant or gradient is directed toward the warm 
region in the lower atmosfdiere, and toward the cold region in 
the upper atmosphere. Thus far every one is willing to go : and, 
if it be desired to try the experiment on a class of intelligent 
4Kholars. some live interest in the question may be aroused by 
asking how far they are individually ready to assert that this 
simple abstract theory is applicable to the case of the earth ; the 
warm region being the equator, where the mean annual pressure 
must therefore be low, and the cold region being either pole, 
where the pressure must be correspondingly high. No more 
salutory lesson can be given in the danger of ^e purely deductive 
method in the hands of others than the masters of a subject, for 
the high pressure that is confidently expected at the poles does 
not exist. The pressure there is lower than at the equator. The 
contradiction of theoretical deduction by well-ascertained fact is 
of the flattest kind, and the scholar may fairly be excused if for 
A time he loses faith in a theory that has led him into so blunder- 
ing an expectation. But when he looks further, and finds that 
there is a belt of lower pressure at the equator than at the tropics, 
and that this belt migrates with the seasonal shifts of the heat 
equator, and that the continents unload their share of atmosphere 
somewhat in their summer season, it becomes, appar^t that th^ 
theory must be wrong chiefly by omission ; and it may be readily 
shown that the omitted consideration is the effect of the earth's 
rotation. There are very few men in the world who have for 
themselves avoided this omission; and of these few, Professor 
Ferrel is the only one who has given the complete theoty the full 
consideration that it deserves. 

The fact that the interchanging oonvectional circulation of the 
4itmosphere betweeif the equator and the poles takes place upon 
an earth that rotates on its axis, requires the development of 
great eastward spiral polar whirls, and the centrifugal force of 
these whirls greatly deforms the simple arrangement of the iso- 
baric surfaces that would be produced by differences of tempera- 
ture alone; so greatly, indeed, that the theoretical high pressure 
of the poles is reversed to actual low pressure. In consequence of 
this, the gradients of nearly all the atmosphere are directed pole- 
wards, the only gradients Uiat lead to the equator being in the 
lower atmosphere within the tropics, where we have the trade- 
winds. This may appear more clearly in Fig. 1, which repre- 
sents a vertical meridional section of the atmosphere, greatly 
magnified vertically, from pole across the equator to pole ; the 
meridian line being, for simplicity, straightened out from its true 
semicircular curve. The pressures at the surface are known by 
observation, being, on the average, about 29.9 at the equator, 
80.1 a little outside of the tropics, and perhaps 29.0 at the ^toles. 
Remembering that the successive isobaric surfaces diverge troai' 
the cold polar regions towards the warm equatorial belt, a num- 
ber of higher and higher surfaces may be drawn in section, and 
the prevailing poleward slope of the gradient is then made ap- 
parent. 

Now, the question asked by Supan and Teisserenc de Bort is 
practically this: ''How does the air, which flows toward the 
poles on the steep gradient of the upper current, manage to re- 
turn to the equator against the poleward gradients of the lower 
levels?*' This is as if they asked, ''How does the ocean stand 
thirteen miles higher (i.e., farther from the earth's centre) at 
the equator than at the poles, instead of at once rushing tumultu- 
ously poleward?" 

The low pressure at the poles is the indirect product of the 
initial meridional oonvectional circulation between poles and 
oquator, and the deformation of the simple oonvectional gradi- 
ents thus introduced can never go so far as to stop the oonvec- 
tional motion by preventing the return of the lower current to 
the equator. The great velocity and consequent great centrifugal 
force attained by the upper current, as it swings around the pole 
on the steep upper gradients, enable it to run obliquely against 
-tiie weaker lower gradients as soon as it encounters them in the 
descending portion of its oonvectional circuit. That is the 
essence of the whole affair, though it may be stated in different 
ways, from w(»xIb to formulsB. Perhaps a simpler way of put- 
ting it is this. The difficulty comes from thinking that the lower 



isobaric surfaces slope toward the pole. But it must be remem- 
bered that slopes and levels are determined by the local direction 
of gravity, not by distance from the earth's centre ; that the local 
direction of gravity is determined by the local value of the centrif- 
ugal force arising from axial rotation, and the velocity of axial 
rotation depends on whether the body that is under discussion 
goes around the axis once in twenty-four hours, as we do who 
live on the earth's surface, or in a decidedly less time, as the 
eastward winds do. If the earth had no rotation, its present 
level surfaces would be called poleward slopes. The winds 
which move eastward must regard the sea-Jevel us an equator- 
ward slope; and the fast winds of the great eastward whirls 
around the poles must regard even the lower gradients of the 
atmosphere as slopes directed toward the equator, and not toward 
the pole. It is only the lower winds, whose velocity is weakened 
by surface friction, that have the same opinion of the lower 
gradients as we have, and obey them by moving obliquely toward 
the pole. This is not a matter that needs mathematical state- 
ment for its demonstration. The rational conception of the pro- 
cess, on which the validity of any mathematical treatment must 
be based, is sufficient to demonstrate that the isobaric surfaces, 
whose arrangement is determined simply by differences of tem- 
perature, cannot agree in position widi those which are, as it 
were, deformed by the introduction of the deflective forces that 
arise from the earth's rotation; and to demonstrate, further, that 
the deformation thus introduced can never go so far as absolutely 
to stop, although it may greatly retard, the meridional or oon- 
vectional components of motion, on whose persistence all the 
other motions depend. The reader of the ' 'Popular Treatise on 
the Winds" can come to no other conclusion than that the 
essential nature of the circulation of the winds is such as is here 
outlined ; and the doubts raised by Supan and others will then 
not be regarded as objections to Ferrel' s theory. 

The actual circulation of the winds over continents and oceans 
is greatly complicated by seasonal and topographic influences, as 
well as by the presence of numerous cyclonic storms, marching 
in continuous procession around either pole. But the ideal 
planetary circulation is relatively simple; and, as the graphic 
illustration of its course is seldom given in more than highly 
diagrammatic forms, we venture to introduce here a more care- 
fully drawn view of it, the upper winds being exhibited in the 
norUiem hemisphere, and the hypothetical return current of 
middle elevation being drawn on the southern, while the surface 
winds are in dotted lines beneath. There is much that is hypo- 
thetical in this; but it is as a whole well borne out by actual 
observation. One of the questions that is still open is the latitude 
at which the upper poleward overflow from the equator has a 
directly poleward motion. The latitude certainly varies with 
the altitude, but it does not appear to be more than ten degrees 
north or south of the equator : for on a poleward gradient, and 
with a right-hand deflection, both of which are undoubted, the 
upper overflow cannot long maintain the westward component of 
motion that it possesses above the equator; and, as a matter of 
fact, the oblique pole-eastward motion of the overflow has often 
been observed in the drifting of clouds and in the wind on moun- 
tain-tops in the so-called "anti-trade." 

The reader must not imagine that all of Professor Ferrel' s book 
is occupied with theoretical discussions. The citation of appro- 
priate facts is plentiful and well selected ; quotations are made 
at length from various sources ; and although the winds are, by 
the title of the work, its main theme, one needs but small ac- 
quaintance with meteorology to know that nearly all of the 
science may be fairly presented under this heading. It is most 
natural that a course in meteorology should begin and end with 
a discussion of the circulation of the winds ; for pretty much 
every thing meteorological is, like the deformation of the polar 
gradients, more or less closely a sequence of the motion of the 
atmosphere. When the educational value of the study of me- 
teorology is more widely appreciated, as it must be when more 
of our teachers are familiar with such works as this one of 
Ferrel' s, it may come to be true, as an eminent Scottish meteor- 
ologist some twenty years ago imagined it was already at that 
time, that "in the schools of the United States of America, 
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meteorological obsenrations and the keeping of meteorological 
registeiB form a part of the common education of the people. ' * 

W. M. D. 



NOTES AND NEWS. 



At the Franklin Institute, Philadelphia, Monday evening, 
Feb. 17, Mr. Qeorge F. Kunx of New York lectured on precious 
BtODes, showing lantern illustrations of the Paris ESzposition. 

— The next meeting of the American Branch of the Society for 
Pgychical Research will be held at the rooms of the Boston So- 
ciety of Natural History, comer of Berkeley and Boylston Streets 
on Tuesday, March 4, at 8 p.m. Professor William James will 
preside. An abridgment of papers by Mr. Frank Podmore and 
Mr. F. W. H. Myers, on ''Phantasms of the Dead," will be read 
by the secretary. No admittance except by ticket. 

— The New York Mineralogical Club made an excursion on 
Feb. 22 to Philadelphia, to visit one of the principal mineral 
localities and some important collections. Leaving by the 8 a.m. 
express, they reached Broad Street Station at 10.10. Here the 
party was met by representatives of the Mineralogical Section of 
the Philadelphia Academy. Thence, under the guidance of Mr. 
Theodore D. Rand, they went by rail to the Soapstone Quarry, on 
the Schuylkill, crossing exposures in the vicinity of the quarry, 
of most of the rocks of Philadelphia. Returning to Broad Street 
between 1 and 2 p.m., they visited the Academy of Natural 
Sciences during the afternoon, and the celebrated cabinet of Mr. 
Clarence S. Bement. The return to New York was by the train 
leaving Broad Street at 8. 80 p.m. 

— In the ''Third Annual Report of the Henry Draper Me- 
morial,'* attention is called to the fact that the K line in the spec- 
trum of C Ursffi Majoris occasionally appears double. The spec- 
trum of this star has been photographed at the Harvard College 
Observatory on seventy nights, and a careful 9tudy of the results 
has been made by Miss A. C. Maury, a niece of Dr. Draper. The 
K line is clearly seen to be double in the photographs taken on 
March 29, 1887, on May 17, 1889, and on Aug. 27 and 28, 1889. 
An examination of all the plates leads to the belief that tbe line 
is double at intervals of fiftj-two days, beginning March 27, 1887, 
and that for several days before and after these dates it presents a 
hazy appearance. Tbe doubling of the line was predicted for 
Oct. 18, 1889, but only partially verified. The star was, however, 
low, and only three prisms could be used, while the usual number 
was four. The only satisfactory explanation of this phenomenon 
as yet proposed is that tbe brighter component of this star is itself 
a double star, having components nearly equal in brightness, and 
too close to have been separated as yet visually; also that t\^p 
time of revolution of the pyatem is one hundred and four days. 
When one component is approaching the earth, all the lines in its 
spectrum will be moved toward the. blue end, while all the lines 
in the spectrum of the other component will be moved by an equal 
amount in the opposite direction if their masses are equaL Each 
line will thus be separated into two. The predicted doubling of 
the lines of C UrssB Majoris on Dec. 8 was confirmed on that day 
by each of three photographs. Two more stars have been found 
showing a similar periodicity. 

— The Engineer of Jan. 81 contains a leading article on color- 
blind engine-drivers, and it is interesting to note what the lead- 
ing technical journal has to say on the subject: * ' We do not say 
that no accident was ever brought about by the inability of a 
driver to distinguish between a green light and a red one, but 
we can say that nothing of such an accident is to be met with in 
the Board of Trade Reports. ' * Our contemporary is of opinion 
that the testing of the sight of locomotive men should be made 
under working conditions, i.e. , with actual signal lights. 

— We learn from Nature of Feb. 8 that a paper on mortality 
from snake-bite in the district of Ratnagherry was read before 
the Bombay Natural History Society by Mr. Vidal, of the Bom- 
bay Civil Service. Many of the deaths in that district are, he 
Bays J due to a small and insignificant- looking snake, called 
* * foorsa ' ' by the natives. It is a viper rarely more than a foot 
long, and is so sluggish that it does not move out of the way till 



trodden on. Thus it is much mors dnigerous than the stronger 
and fiercer cobra. 

— A new and very simple method of synthesizing indigo has. 
been discovered by Dr. Flimm of Darmstadt {Ber. deut. chem^ 
Oes,, No. 1, 1890, p. 67). In studying the action of caustic 
alkalies upon the monobtomine derivative of acetanilide, 
C.H,.NH.CO.CH,Br, a solid melting at ISLS"*, it was found, 
that, when this substance was fused with caustic potash, a product 
was obtained which at once gave an indigo-blue color on th& 
addition of water, and quite a considerable quantity of a blue* 
solid resembling indigo separated out. The best mode of carrying- 
out the operation, according to Nature, is described by Dr. 
Flimm- as follows: '*The monobromacetanilide is carefully 
mixed with dry caustic polaah in a mortar, and the mixture in- 
troduced into a retort and heated rapidly until a homogeneoua 
reddish-brown melt is obtained. This is subsequently dissolved 
in water, and a little ammonia or ammonium-chloride soluti(»i 
added, when the liquid immediately becomes colored green, 
which color rapidly changes into a dark blue; and in a short 
time the blue coloring-matter is for the most part deposited upon 
the bottom of the vessel in which the operation is performed. 
The fused mass may also conveniently be dissolved in dilute hy- 
drochloric acid, and a little ferric chloride added, when the for- 
mation of indigo takes place inunediately. The collected blue- 
coloring-matter may be readily obtained pure by washing first 
with dilute hydrochloric acid, and afterwards with alcohol. ' ' 
That this blue substance was really common indigo was proved 
by the fact that it yielded several of the most characteristic re* 
actions of indigotin, such as solubility in aniline, parafflne, and 
chloroform; its sublimation: and the formation of sulphonic 
acids, which gave similar changes of color with nitric acid U> 
those of indigotin. The final proof was afforded by its reduction 
to indigo white, and re-oxidation to indigo blue by exposure to> 
air. Moreover, the absorption spectrum of the coloring-matter 
was found to be identical with the well-known absorption spec- 
trum of indigo: hence there can be no doubt that indigo is really 
formed by this very simple process 

— A recent telegram from Tashkent, says Nature, announced 
that Col. Pevtsoff and M. Roborovsky had discovered a convenient 
pass to the north-western part of Thibet, from Nia, and had 
amounted to the great tableland. The plateau has there an 
altitude of 12,000 feet above the sea, and the country round 
is desolate and uninhabited, while towards the south the^ 
plateau is well watered and wooded. The Tashkent telegram 
is so expressed that it might be supposed to mean that two 
separate i>asses had been discoverd by the two explorers. But. 
" the news received from the expedition at St. Petersburg on 
Dec. 26, and dated Oct. 27, shows that both explorers proposed 
to leave the oasis of Keria (100 miles to the east of Khotan) 
on the next day, for Nia (65 miles farther east) , and there to 
search for a passage across the border-ridge which received from 
Prjevalsky the name of the * 'Russian Ridge.*' This inmiense 
snow-clad chain separates the deserts of eastern Turkestan from 
the trapezoidal space, the interior of which is quite unknown 
yet, and which is bordered by the ''Russian Ridge" and the- 
Altyn-tagh, in the north-west; the ridges of Tsaidam and those 
named by Prjevalsky "Columbus'* and "Marco-Polo," in the- 
north-east ; the highlands (ext>lored by Prjevalsky in 1879-80) 
at the sources of the Blue River, in the south-east ; and a long, 
yet unnamed ridge, which seems to be a prolongation of the 
Tan- la, in the south-west. The pass leading to that plateau 
from Nia, and now discovered by the Russian expedition, is. 
situated some 80 miles to the east of the well-known pasa 
across the Kuen-lun Mountains, which leads from southern 
Khotan to Lake Yashi-kul. M. Roborovsky' s intention ia 
evidently next to move up the Tbhertchen River, and to 
endeavor to reach the ridges "Moscow" and "Lake Unfreezing'^ 
(11,700 feet high), which were visited by Prjevalsky from the 
east during his last journey. Having succeeded in finding a 
pass to Thibet in the south of Nia, Col. Pevtsoff proposes, aa 
soon as the spring comes, to proceed himself by this pass to 
the tableland, while M. Roborovsky probably will be despatched 
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to explore the same border-ridge father east, %n the south of 
Tchertchen. 

— The Westero Union Telegraph Company has ■ lately put in 
operation in Chicago a new plant of dynamo-machines to take 
the place of the gravity-batteries which have been used in the 
business of the company. The plant consists of eighteen 
dynamos of the Edison pattern, arranged in three gangs of six 
each. Two gangs are in constant use, the third held as reserve. 
Each gang is driven, independently, by a Sprague motor, 
power being furnished from the central station of the Edison 
Light and Power Company. The current for the Western Union 
lines radiating from Chicago has been furnished heretofore by 
graTity-batteries, aggrsgating something over thirty thousand 
cells, at a cost of about one dollar and twenty ^five cents per 
amium for each cell. The reduction in cost of maintenance of 
storage space, and the improvement in efficiency, are very 
great. The Chicago office is the only telegraph station in this 
ooontry where the gravity -battery has been entirely superseded 
by dynamo-machines, and marks a new departure in telegraphy. 
The plant and its oonnnections embrace many features and 
applications novel and interesting. The plans, designs, and 
calculations were worked out by Mr. L. L. Summers, one of 
the electricians of the Western Union Company, and under 
whose direct supervision the changes have been made, and 
whose success establishes his reputation as a competent 
scientific electrician. 

— The first shipment of Java cinchona -bark in commercial 
quantities was made on Sept. 28, 1869, when fourteen packages, 
weighing altogether nine hundred pounds, left the island for 
Holland. The consignment was in the hands of the Nether- 
lands Trading Company, and that organization called in two 
professors to give an opinion on the trial shipment. Their 
report was very favorable, says Indische Merkur^ and the bulk 
of the shipment was sold privately to manufacturers and 
dealers. Five of the purchasers afterwards also gave their 
opinions of the bark ; but all agree, that, owing to its imma- 
turity and insufficient alkaloid contents, the cinchona was imfit 
for manufacturing purposes, although it would answer admir- 
ably for druggists* use. In 1870 the Java exports amounted to 
41 bales and 28 cases, and on Oct. 20 of that year the first 
public auction of 876 kilos took place in Amsterdam. Up to 
1888, one or two public sales were held every year. Last year 
there were ten, and for 1890 the saine number is announced 
again. The first private planter to commence cinchona-growing 
in Java was Mr. K. F. Holle, in 1866; but not until about 
eight years later, when the first consignments pf the rich Ledger 
barks had been shipped to Europe and realized enormously high 
prices, did private planters commence to pay special attention 
to the article. At first the intention of the shippers appears to 
have been to send all the Java bark for sale to London, where a 
market already existed for the article; but the Netherlands 
Trading Company determined to create a centre in Amsterdam, 
and the importance which that market has now acquired demon- 
strates the wisdom of their decision. In 1878, when it had 
been shown beyond doubt that the most valuable cinchona 
alkaloids were found principally in the outer bark layers, the 
then director of the Java Government plantations, Mr. Moens, 
decided to adopt the system of scraping the older Ledger trees ; 
but after some seasons the scraping was found to be injurious 
to the trees, and since 1886 this method of harvesting has been 
abandoned in the government plantations, although it is still 
followed by a few private planters. At first all barks were cut 
to the uniform size of twenty centimetres (about eight inches), 
and brought tb market in quills, all bark which could not be 
harvested in this manner being crushed to a coarse powder. 
The trade in the beginning offered considerable opposition to 
the sale of this powdered bark, as it was believed to facilitate 
sophistication, and also on the alleged ground that the powdered 
bark lost some of its alkaloidal richness by keeping. At 
present, however, the system of crushing bark has become 
universal in Java, and at the Amsterdam auctions nearly all 
the manufacturing barks are now offered in that condition, and 



the pharmaceutical barks in quills. Since 1874 it has been 
customary, according to the OA, PaxrU^ and Drug Reporter^ to 
sort the Java quill bark into two classes, according to length. 

— Possibly no food-product was more extensively shown at 
the Paris Exhibition than olives and olive-oil. In the French 
official catalogue 606 exhibiters of olive-oil are specially 
named, besides numerous collective exhibits, and many others 
which are included [under the general term ' 'comestible' ' or 
edible oils: 448 of these exhibiters are from Portugal, 128 from 
California, and only 12 from France. One French exhibit,, 
however, is made by 67 associated producers. The Mediter- 
ranean has from time imibemorial been the seat of the olive- 
culture, and, according to the Journal of the Society of Arts^ 
Spain has about 8,000,000 acres under olives; Italy, 2,250,000; 
and France, about 880,000. Tunis has over 4,000,000 trees, 
Algeria 8,000,000, Nice 1,000,000, where olive-oil forms four- 
fifths of the agricultural produce, and Syria several million. 
The number of trees in other countries is unknown. Tuscany 
first exported olive-oil: hence its old name, "Florence oil.' ^ 
Forty -five distinct species of the olive-tree have been described^ 
and in countries where it is indigenous the tree sometimes 
reaches a height of sixty feet, with a trunk circumference of 
twelve feet. Besides the difference in the nature of the wood, 
foliage, and habit of growth, there are large olives and small 
olives, pointed, oval, round, and curved fruit, and of all 
colors, ranging from white to black and from green to red. The 
fiavor of the fruit is mild, sharp, or bitter, and according to 
the variety there is obtained sweet-oil, light-colored and of 
exquisite flavor, up to dark green, thick, and of a bitter taste, 
strong and very unpleasant to the taste. 

—For the last forty years attention has been paid to the pro- 
duction of smokeless explosives, and in no country with more 
marked success than in England ; and this is due mainly to the 
initiative and energy of Sir Frederic Abel. He is to-day looked 
up to, says Engineering^ as a great authority on the subject, 
of explosives; and it is not surprising, then, to find that the 
mere announcement that he was to give a '^Friday evening"* 
discourse brought to the theatre of the Royal Institution, Lon- 
don, not only a large number of those who have its entree, but 
also knots of gentlemen from abroad who were eager to hear 
the very latest about smokeless explosives, and the probable^ 
effect of their introduction into naval and military warfare. 
Sir Fredric Abel spoke of the early efforts made in Germany 
in France to produce smokeless explosives, and dwelt with 
emphasis upon the superior intrinsic qualities of gun-cotton, 
pointing out at the same time that its application as a safe- 
and reliable propulsive agent for military and naval use is 
still attended by many serious difficulties, '— difficulties which 
will be ultimately overcome, and probably in the immediate^ 
future. Reference was made to melinite and other Frenob 
explosives. Despite the secrecy with which their composition 
is kept, it is pretty certain that the chief element is picrie 
acid ; and, as this body is exceedingly unstable, it is probable that 
but little more will be heard about these much-vaunted destruc- 
tive explosives. The most successful of contemporary experi- 
menters with high explosives is Mr. Nobel, the inventor of 
dynamite and other efficient blasting-agents. He appears to 
have derived from nitro-glycerine and nitro-cotton a material 
which, when treated with camphor, compares very favorably 
with gun-cotton as to its ballistic properties, its stability,, 
and uniformity, besides being almost absolutely smokeless.. 
This powder has been tried in small arms in Italy, and reports^ 
are current that Mr. Krupp is carrying on experiments with 
it in guns of various caliber. Sir FSrederic Abel corrected aa 
impression that seemed to be spreading; viz., that the new 
powder would be not only smokeless, but also noiseless. It: 
was shown that there is hardly any noticeable difference* 
between the explosive violence .of the new and the black 
powder. If any thing, the report of the former is sharper and 
more ringing, as well as of shorter duration. The absence of 
smoke in the battles of the future will call into requisitioa 
military qualities that up to the present have lain dormant. 
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RECENT STUDIES IN HYPNOTISM. » 

Hypnotization against the Will of the Subject. 

Whilb it has been i^nerally admitted that subjects who have 
heen frequently hypnotized lose the power of resisting the cus- 
tomary manipulations of the operator, or, in other words, that 
the natural suggestion of going to sleep at the sight of the 
operator and his proceedings is stronger than the auto-sugges- 
tion not to yield (just as we may fall asleep, in spite of all 
«ffort, at a lecture or social gathering) , yet great stress has 
been laid upon the original consent of the subject to submit to 
the operation, as well as upon a considerable power of resistance 
1^ sheer determination. Dr. Herrero, a Spanish writer on the 
subject, has recently announced a means of hypnotizing any 
hody and every body, nolenB voiena, 

A great number of those classed as non-hypnotizable will 
succumb, says this authority, if the process be maintained for a 
;ffnfflcient length of time. As this is very trying to the 
operator, a device may be resorted to by which the subject is 
forced to gaze continuously at a bright object, the operator 
re-enforcing the suggestion to sleep. If, however, the subject 
resist the proceedings, one may bind him, and force him to 
nsBume the position necessary for hypnotization. But this 
drastic process may be dispensed with; for in those cases in 
«rhich it is necessary, for therapeutic or correctional purposes, 

> Mainly from current numbers of the Berue de THypnotisme. 



to hypnotize a person, Dr. Herrero has another method. It is 
based upon the discovery that in light chloroformization there 
is a stage in which the subject obeys suggestions as readily as in 
hypnotism. This period may at first be brief, but may be 
prolcmged by care and practice. While in this ' 'chloroformic 
somnambulism," the suggestion is given that in future no such 
agency will be necessary to hypnotize the subject, in some the 
suggestion is made gradually that they will resist less and less : 
and so on. While this disposes of those unconsciously resisting 
hypnotization, does it apply to those opposing it voluntarily? 
Here is a case in point. A patient showed a morbid fear of 
hypnotism, regarding it as a satanic art, and absolutely refus- 
ing to be hypnotized. It had heen attempted over and over 
again, but in vain. Chloroformization was proposed, to which 
she consented. The first day it required fifteen grams to bring 
on the susceptible period, then thirteen, and so on until the 
patient went to sleep by merely staring at the doctor's fingers, 
and became a good hypnotic subject. By this means, then, it 
is proposed to induce a state by the action of drugs from which 
the transition is easy and certain to ordinary hypnotism. It 
seems probable that there will be much discussion and experi- 
mentation in this novel mode of extending the powers of 
hypnotism. 

Auto-Hypnotism. 

By this is meant the power to put one's self to sleep. We 
do this every night, and persons differ very markedly in the 
ease and rapidity with which they fall asleep both at night and 
at other times. Dr. Coste de Lagrave has developed this power 
to a considerable extent, making himself at once operator and 
subject in an hypnotic experiment. The best time to experi- 
ment is just after awakening. One then attempts to go to sleep 
again for a short time only. One may wake and go to sleep 
again three or even five times in an hour. The sleep is light, 
may be accompanied by dreams, and the sleeper be sub-uon- 
sciously aware of his condition. When the sleep is still lighter, 
and self-consciousness is largely present, the auto-hypnotic 
state has appeared. Dreams may occur, though the dreamer 
is perfectly conscious that he is dreaming,' and may even 
attempt to direct these dreams. This amounts to auto-sugges- 
tion. To enter this state, the author lies down, closes his eyes, 
tries to sleep, keeping his thoughts fixed on the desired auto- 
suggestion. Here are a few instances of his success. As the 
result of a dysentery contracted in Tonkin, he could not walk a 
mile without extreme fatigue. One evening he gave himself 
the suggestion not to become tired, and the following day he 
was able to take a long walk. He suggests good appetite, and 
suggests away dyspepsia and cold feet, even under the most 
trying circumstances, such as in the open air on a cold day, and 
finds that his feet are really warm to the touch. Hallucinations 
are thus excited. He writes, talks interestingly, all by auto- 
suggestion. But the process is not without its disadvantages. 
Fatigue, depression, and sometimes severe headache, are the 
results. Like all phases of hypnotism, it has its uses and 
abuses. While this power is thus unusually developed in the 
cases cited, it undoubtedly exists to a lesser degree in many; 
and it would not be difficult to find in the habits of all a close 
analogy to what is here termed * 'auto-suggestion. ' ' 

Retro-active Hallucinations. 

This name has been given by Dr. Bemheim to hallucinations 
suggested back into the experience of the hvpnotized subject. 
He is told that so many days or weeks ago he was a witness of 
such and such an act. The suggestion is accepted, perhaps 
additional details are added, and the fictitious event is 
embodied with the ordinary experiences of life. The case to be 
here noted is interesting, on account of influencing several at 
once, some without direct personal suggestion, and on account of 
being accepted by a person who happened to be sleeping nor- 
mally. In one of the wards of the hospital, Dr. Bemheim 
hypnotized eleven patients while one was sleeping normally. 
He tells one of his subjects, ' *You see No. 8 seated on a chair. 
Yesterday he came back intoxicated, sang and shouted through 
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the halls, struck the keeper, making his nose bleed. Ton were 
there.** The illusion soon developed; and the subject repeated 
the whole story, adding that a nurse came with a basin of 
water to wash off the blood. A neighboring subject was then 
aroused, and asked what happened yesterday to No. 8. After 
aome hesitation, he repeated the story. And so on with all the 
others, including one who was sleeping naturally. No. 8 
liiffiself admitted that he struck the keeper, but he did not 
l)Qgin the quarrel. None of these patients had ever assisted at 
3ueh an experiment before. The experiment may not succeed 
at all times and with all subjects ; but it shows, that, when the 
sleeper has his attention fixed upon the person who is speaking, 
he hears and accepts every thing. On awakening, he does not 
recall this of his own accord ; but, as soon as a hint is given, 
he recalls it all, and accepts it as a reality. As a practical 
outcome of the observation, Dr. Bemheim gives the warning 
not to tell secrets in the presence of a sleeper. 

Statistics of Cures by Hypnotism. 

The methods and purposes of the clinic for the treatment of 
diseases by hypnotism, founded at Amsterdam by Drs. van 
Beuteighem and Tan Eeden, have been noticed before in these 
oc^umns [Science, May 24, 1889) . On the occasion of completing 
the first two years of their experience, they have put together 
an account, of the kind and number of diseases treated, and the 
amount of success achieved; and these statistics, being com- 
paratively extensive and carefully collected, have good claims 
to general consideration. There were treated, in all, 414 
patients (219 men and 195 women). Of these, only 15 (less 
than 4 per cent) could not be hypnotized; 217 (58 per cent) 
entered a light stage of sleep; 185 (82 per cent) entered a 
deeper stage; and 47 (11 per cent) entered the somnambulic 
stage, characteristic of the best hypnotic subjects. The ages of 
the patients were distributed as follows : from 1 to 10 years, 
9; from 11 to 20 years, 46; from 21 to 40 years, 208; from 41 
to 60 years, 181 ; from 61 to 80 years, 25. There were 861 of 
the 414 afflicted with various kinds of nervous troubles, 168 
were classed as general neuropathic disorders, 68 as neuralgias 
and pains, 60 as mental diseases, 40 as hysterical affections, 
and 29 as organic affections. In general, the effects of the 
treatment are indicated by the following figures : no effect in 71 
oasea (20 per cent) , a slight or passing improvement in 92 cases 
(26 per cent) , a distinct and permanent improvement in 98 cases 
(27 per cent), and a cure in 100 cases (28 per cent). The dis- 
proportion in the number of nervous and non -nervous cases 
makes a fair comparison of the results in the two classes impos- 
sible. Among the nervous diseases, those classed as neuropathic 
show a very favorable result, 88 per cent being cured, and 26 per 
cent permanently benefited. Hysterical and neuralgic affec- 
tions show nearly as high a percentage, though the absolute 
numbers are here much smaller. Diseases classed as organic 
naturally show the very minimum of success in treatment. We 
have thus no announcement of hypnotism as a panacea curing 
all diseases, but a fair proportion of success and failure dis- 
tributed among various disorders in a way that accords with 
our knowledge of the nature of such diseases. It is only by 
sooh impartial and . scientifically collected results that the 
movement can make progress. 



AMONG THE PUBLISHERS. 

Last week's issue of Cfarden and Forest contains an excellent 
illustration of the famous Waverly Oaks, near Boston, and a 
figure of OkuHohia turicenns, one of the noteworthy additions to 
garden-plants last year. Mr. Charles Eliot writes instructiTely 
of the coast of Maine ; and among other contributors to the num- 
ber are Professor J. B. Smith, Professor W. A. Buckhout, Pro- 
fessor E. S. Goff, Professor J. T. Rothrock, Dr. Udo Dammer, 
John Thorpe, and Mrs. Schuyler Van Rensselaer. 

— The March number of the New England Magazine will con- 
tain many portraits. In the article on the '^Supreme Ckmrt of 
the United States'* there will be given likenesses of more than a 
•doEen of the great justices^ In an article on ' ^Chautauqua* ' 



will be found portraits of Bishop Vincent and Mr Lewis Miller. 
'<A Successful Woman's Club," *<A Strange Dinner-Party," 
and '*An Old New England Country Gentleman," are other 
illustrated articles in this number. 

— To meet the demand for a much greater variety and number 
of illustrations in the American Architect, Messrs. Ticknor & Co. 
have arranged to more than double the extent of that department, 
and to add many new features. To give their subscribers a greater 
amount of illustration, it is necessary to increase the subscrip- 
tion price, but only to those who desire the increased illustra- 
tion. They therefore continue their regular and imperial edi- 
tions, but have issued, in addition, an enlarged and more expen- 
sive edition, called * * the international edition. ' ' The interna- 
tional includes all that the imperial contains (that is, the 
equivalent of 384 pages of photo-lithographic illustration of all 
sorts, also 40 gelatine and 12 heliochrome plates, and the extra 
photogravure plate for the year) , and adds (A) a large amount 
of foreign work, received regularly from England, fiance, and 
Germany. The apportionment of this new matter is not yet 
finally settled, but it will amount approximately to over 200 
pages of photo-lithographs, and probably 150 gelatine plates, be- 
sides a large number of genuine copperplate etchings. To give 
still further value to this edition, there will be from time to time 
(B) additional colored prints and (C) real photogravures, — 
genuine copperplate prints, such as are issued by Messrs. Gknipil 
in P&ris by that name. But the feature perhaps the most inter- 
esting to the American profession will consist (D) in publishing 
in this international edition, as far as subscribers will aid, com- 
petitive designs submitted in limited, and in some cases in public, 
competitions. To do this — to provide a journal containing ap- 
proximately 1,000 page illustrations (brides nearly as many 
smaller cuts in the text) and (E) an attendant increase in the 
text of four pages weekly, 200 pages per annum — has required 
a considerable increase in the subscription price, and it cannot 
be placed at less than $25 per annum. At the same time, to 
place it within reach of many to whom so large a single payment 
might be an inconvenience, quarterly payments at a slightly in- 
creased rate may be made when preferred. No subscriptions will 
be received, however, for less than the full calendar year, as the 
plans involve contracts in at least three foreign countries, made 
upon a permanent basis by the year. There has just been issued 
in the Artier ican Architect a photogravure from Mr. Axel H. 
Haig' s famous etching, < * At the Fountain of St. Geoige. ' ' This is 
commonly called *'St. George at Lubeck;" but Mr. Haig 
writes, *<The subject is not to be found at Lubeck at all or in 
any North Grerman town. The work is a composition, partially 
founded on a scene in an old Bavarian town, but, being so very 
much an invention, I cannot give a locality to it. " 

— * *The danger of an ignorant person in seizing an electric wire 
carrying a strong current is as great as that to which a person 
ignorant of the ways of snakes would be subjected if he under- 
took to take the place of the skilled observer . . . accustomed to 
put his arm into a tall jar containing rattlesnakes and take them 
out. ' ' This extract will show the general drift of an article on 
' 'Dangers from Electricity," by John Trowbridge, which appears 
in the Atlantic for March. There is a paper by Charles Worces- 
ter Clark on '< Woman Suffrage, Pro and Con;" Geoige Parsons 
Lathrop shows us *'The Value of the Comer;" and there is a 
paper called * 'Loitering through the Paris Exposition, " which 
tells, among many other things, of all the concerts given at the 
cafte of the exposition by the various nationalities, — Gypsies, 
Javanese, Hungarians, and many more. Dr. Holmes is particu- 
larly amusing in ' 'Over the Teacups, ' ' and seems to wish that 
people would write less poetry. He closes with some odd verses 
on the rage for scribbling. 



LETTERS TO THE EDITOR. 
Physical Fields. 

I THINK Professor Dolbear misunderstands the motive of my 
communication relative to physical fields, that appeared in 
Science Jan. 24. It was not so much what I conceived to be 
misuse of the term * 'stress, ' ' that I wished to call attention 
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to, bat rather what I bellied to be a miacooception of the 
nature of oertaiu phenomena which such misuse seemed to 
imply. Let me see if I can maintain my ground. 

If two bodies connected by an elastic medium retain their 
relative positions, the two may be transported cr caused to 
move in any or all possible ways, and still with all speeds; 
yet the condition of stress under which this elastic connecting 
medium exists is not changed at all. If a force be exerted upon 
one of these bodies, tending to change its position relative to 
the other, the stress of the elastic connecting medium will be 
changed ; and I do not think it necessary to conceive of a rate 
of propagation of this modified stress from the one object to the 



other, for, if the second body were not attached to the first ijai 
some way, the force applied to the first could produce no stress 
whatever in the medium connecting the two. A push on one 
becomes a pull on the other, but there could be no push on the 
one without there being an exactly equal and opposite effect 
upon the other. Has any propagation taken place in this case? 
If, again, we have a system of bodies, all of which are con- 
nected with each other by elastic strings or by a pervading 
elastic medium, any movement of one of these bodies necessarily 
involves a change of stress between all of them. A push on 
one means a pull of exactly equal amount on others. There 
can be no push without a resistance, and this resistance is a 
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ONE LANGUAGE FOR THE WHOLE WORLD. 

HAND-BOOK OF WORLD-ENGLISH, 



WORLD-ENGLISH : 



THE UNIVERSAL LANGUAGE, as CENTS. 

EvBKY one has heard of the hutcher who, after a Iobr 
■earch for hia knife, at last found it in his mouth : so 
speakenof English have been seeking for a universal 
language, when, lo I it b in their mouths. The Intelligi- 
bility of English wofds has been obscured by a dense 
mist of letters. This is now dispersed by A. Melville 
Bell, who has already won a world>wide reputation 
through his invention of ** Visible Speech," the great 
boon to deaf-mutes. Professor Bell calls this new discov* 
ery of his ** World-Engli»h,'* and the result is a language 
which cannot fail to meet with acceptance, and at ,once 
supersede the supposed necessity for *' Vobptik," or any 
other arti6cial language. No language could be invented 
fpr international use that would surpass English in gram- 
matical simplicity, and in general fitness to become the 
tongue of the workl. It is already the mother-tongue of 
iacreasiag millions in both hemispheres, and some knowl- 
edge of the language is demanded by all educated popula- 
tions on the globe. Social and commercial necessities 
require that the acquisition of this knowledge shall be 
facilitated, and it is believed that Professor Bell's inven- 
tion has removed the last impediment to English becom- 
ing the univenal language, for which vague desires have 
long been entertained, although hitherto only futile ef* 
forta have been made. 

Ex-President Andrew D. White, of Cornell University, 
lays : **" I believe that the highest interests of Chri<(tian 
civilisation and of humanity would be served by its 
adoption. China and Japan would be made English* 
speaking peoples within fifty yean, and so brought with- 
in the range of Christianizing and civilizing idea<«, in the 
largest sense. All existmg missionary work is trivial as 
compared with this. For your svatem would throw wide 
open those vast countries, as, indeed, all the countries of 
the world, to the whole current of English and American 
thought." 
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quality of the elastic medium given to it liiy the mere preseooe 
of the other body. We have seen, in the case of the two bodies 
ccnmected by an elastic string, that this stress is due to the 
relative positions of the two bodies. They were brought into 
their position by notioD; bat, so soon as this moiien was over- 
come by the elastic resistance of the string, the force applied 
became potential, not kinetic. 

Now, supposing one of these bodies to remain stationary while 
the other is moved farther away, the stress between the two is 
increased. The push on the one has increased the pull on the 
other, yet there has been no motion of the latter. The only 
motion there was in the system was that imparted to the 
farmer; and the naotion was away from the latter, not towards 
it. A new static condition has been induced upon both of 
them, but can it be said to have been propagated from one to 
the other? I do not think it can. 

Now, these two bodies thus connected may be moved from 
one place to another, yet, so long as they maintain their same 
relative positions, the stress or tension of the elastic between 
them will not vary. So, if a form of stress between two bodies 
in space may be conceived to be entirely independent of the 
presence of any other bodies in space, a relative motion of these 
two bodies between themselves involves a change of stress 
without propagation; and, again, if these two be relatively 
still, they may move relatively to all other bodies without 
changing their stress or altering their static condition with 
regard to stress ; yet in one sense (and I conceive in this sense 
alone) is the stress properly said to be propagated. 

Professor Dolbear says, * 'One may call it potential or kinetic 
enenry if he chooses: a static condition will presently be 
reached, but not instantly. ' * 

Right here, I suppose, lies the gist of the whole thing. The 
point I wished to make was that Professor Dolbear' did not 
distinguish between the condition of the medium in the two 
states of motion and rest. A potential condition involves 
motion only in so far afl motion was necessary to bring it into 
being. It may in one sense be considered as stored-up motion, 
as it is capable of giving out again an equivalent quantity o 
motion, but it is not motion itself. He implies, and 1 agree 
with him, that motion precedes the potential condition. Now, 
this motion, or energy if you choose, may be of any known 
kind (not necessarily electrical, but may be) ; and when, by 
reason of the work done, we have produced a condition of 
matter of a certain kind, — - when all the work has been done, 
— we have a conditon that is called electrification. 

What I have been contending for is that the magnetic field 
and the fields of electrification and gravity are those fields 
when they are established (before that, in the interval during- 
which they are being established, the fields are kinetic, not 
|x>tentia1) ; that in the case of electrification the movement 
necessary or involved in its establishment is not the electric 
field, but is the electric current whidi can be propagated, and 
the condition of stress produced by that motion is the electric 
field. 

It is possible, however, that I have not fully understood 
him. Perhaps he means something like this: imagine, for 
instance, a row of material points numbered from 1 to 10 
spread out in a row, and connected by elastic thread. If 1 and 
10 are stationary, and the intermediate numbers are strung 
along the string, the tension upon the string is imiform 
throughout its length. If, now. No. 1 be moved a little farther 
from No. 2 than originally, the tension on the string between 
the two would be greater than before. This would cause a 
slight movement of No. 2 ; and so on to No. 10, which we have 
imagined stationary. Would it take Hme for the pull on No. 
1 to become apparent on No. 10? It would with all material 
elastics, because of their viscosity and inertia ; but, if we use as 
our elastic the luminiferous ether, I maintain that it would 
not, for one of the main features assigned to it is absolute and 
perfect elasticity. If No. 1 were pushed nearer to No 2, the 
lessening tension would exist at No. 10 at the same instant, 
because another property of the ether is absolute incompressi- 
bility. 



Taking this latter characteristic of the ether, — iaeompressi^ 
bility, ~ if we bad a long pole (say, a thousand miles long), 
if we should cause one molecule of that pole to change its: 
poaitkn, wonld not every other molecule, even those a thousand 
miles away, be caused to move also? and would there be any 
time lost in their responding? Or, to put it in another way, if' 
we should premise that the farthermost molecule should nott 
move, would it be possible in any way to move the nearer 
molecules? I contend that it would not, and that if one moved, 
all must move. 

He says, * *Mr. Perry seems to say, that, if there was but one- 
body in the universe, it could not have an electric field, even if' 
it could be electrified. ' * That is not my statement, nor is it my 
idea. My idea is, that in the case of static fields, under which* 
head I would include electrification, magnetiraa, and gravity, 
two exactly equal and opposite conditions are inevitable. I 
cannot c(mceive of there being a push without there being a. 
corresponding and equivalent pull, without the destruction of 
equilibrium; and, if the equilibrium be destroyed, we have- 
motion which may be in any direction whatever. This is what* 
I conceive to be the difference between the two kinds of fields. 
As before stated, I do not believe a pull can exist without a. 
corresponding push and yet maintain equilibrium. If the one- 
exceeds the other, there will be motion towards the greater, — 
there will be more positive than negative electricity ; there will 
be more north-seeking magnetism than south -seekinic magnet-^ 
ism, or vice versa; and by the same token one may exist with^ 
out the other. By the same course of reasoning, if a stress caxh 
be propagated (as I use the term ' 'stress* ' ) , there is implied 
an existence of one form (the positive) before the existence or 
the other (the negative), as the element of time is involved. 
Faraday distinctly states that there cannot be an absolute- 
charge of matter. I stated my belief that a stress could not 
exist unless there were two particles. I should also have added 
that there must be a connecting medium between those twor 
particles. If this be so, then it is clear without reasoning,, 
that, if either one of the particles or the connecting medium 
be wanting, the conditions for stress are wanting, and it can-^ 
not exist. A material body having two points and a connect- 
ing medium between the two is therefore capable of either- 
magnetism or electrification. If one of the points be wanting, 
and energy be applied to the other, this energy, instead of 
being stored up by the tension of the elastic medium, and pro^ 
ducing stress as before, — which would be capable of giving out. 
again an equivalent amount of energy or motion, which stress, 
might constitute electrification or magnetism, — produces no 
stress, but motion at once, which may be heat, light, or the- 
electric current, or give rise to these. 

Again : if there were but a single body in space, its physical 
field would, I think, be confined within itself, and not radiate^ 
outward indefinitely. Let us imagine space to consist of aik 
elastic jelly : then all particles of matter in space are connected 
with each other by elastic bonds. One particle cannot b^ 
moved from its position without setting up stresses in space- 
between itself and all the other particles. But it is evident: 
that the algebraic sum of all the stresses is zero. If the stress 
be wholly positive on one body or particle, the stresses on all the* 
other particles will be negative and exactly equal in amount, 
whether there be a million or only one other particle. If there 
be but one other particle or body, all of the negative stress — 
electricity, if you choose — will be upon it, or perhaps rather ink 
the medium joining the two. Now, since the stress lies, 
wholly between these two (they are in no way connected with 
any other particles, or, in other words, they are the only two. 
particles in space) , they may be moved in any way, providing 
their positions relatively to each other remain the same,, 
without altering the stress of the surrounding medium. Since 
they do move, there is kinetic energy; but this movement does 
not alter their relations to other particles, because there are no. 
other particles: hence no additional stresses are set up. Their 
movement does not convert the potential energy stored up 
between them into kinetic energy, although a movement of one 
relative to the other would do so ; and the resulting kinetich 
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-energy wonld repraseot the differanee between the initial and 
4nftl potentiftl itatee of the syBtem. 

He quote* Tsit aa aajiog, "Ererr action between two bodies 
b a strese," and saja that "the body and the ether about it 

•sre two bodies, and, if they can act at all npoa each other, 
there will then be a field." But you will recollect that he 
makes tbia atatemeot in controveraion of mine, that, if there 
were but "a single mathematical point in apace, there could be 
no stress." I aaid nothing at ell about there being such a 
thing as ether in this oonoectlon, though I see the necessity of 
including it, and also the force of hia argument; but I do not 
think Tait meant to consider the etiier as a body In the sense 
in which Professor Dolhear here usee it. Aa I underatand it, 
Faraday, Uazwell, Tbouison, and I asaume Tait also, believe 
the dielectric to be the active agent, and the conductor the 
passive agent, in all the phenomena which we are considering. 
The dielectric, whatever it may be, — the ether, if you will, ^ 
is really the seat of the stiains which terminate in the two 
bodies connected. I think Tait used the term in the sense that 
I have indicated. 

"Perhaps, however, Mr. Perry calls the ether matter, which 
has not been my habit, and against which I was not on my 
guard when I wrote the statement to which he objects. Until 
we have some evidence that ether is subject to the law of 

.gravitation, it seems to me to he improper to speak of it as 
matter. If every particle of matter attracts every other particle 
of matter, andlf there is no evidence that ether isso attracted, 
it is not conducive to good tenninolc^y to call it matter." 

Let as see what authority we have for considering ether as 
matter. 1 believe the weight of opinion is either that the ether 
is a form of matter or that matter is a form of ether. Sir 
William Thomson believes that matter is nothing but ether; 
that it is ccHnposed of it. We know this all-pervading medium 

"SS ether when it is unorganized. When it is organized into 
TOrtex rings, we have the atom and molecule, hence gross 
matter, as It is .usually distinguished. I am of the opinion 
that Sir William Thomson's theory of matter is the most 
popular one at jneeent. In 1888 H. Poaillet found that the 
beat-energy traosmitied from the sun to the earth would, if 
none were ahs(»faed hy our atmosphere, raise 1.76 gmnis of 
water 1° C. in 1 minute on each square centimetre of the earth 
normally exposed to the rays of the stin. This is equivalent 
to [SS.S foot-pounds of energy per second. This figure Sir 
William Thomson used in determining the probable density of 
the ether. 

Herschel estimated the stress (elasticity?) of the ether at 
17x10' pounds per square inch. S. Tolver Preston estimates 
the probable interior limit of the tension of the ether at 000 
tons per square inch, which is much smaller than Herscbel's 

-estimate. Yonng remarks, "The lumlniferous ether pervading 

-all space is not only highly elastic, but absolutely solid." I 
do net underatand the meaning attaching to "solid" here, but 
it is evidently an attribnte of matter. Sir William Thonuoo, 

-calculating upon the data above referred to, finds the weight of 
« cubic foot of ether to be {ylO-'° pounds. Bellini makes ft 
1x10-1* pounds. M. Herwibt, another investigator, arbitiarily 
assumes a cubic foot of ether to weigh 10-" pounds. 

De VolsoD Wood treats the ether as if it conformed to the 
kinetic theory of gases, which, with other assumptions, is 
equivalent to considering it as gaseous in its nature, and 
at once compels him to consider it as molecular. He says, 
"The electro- msgnetic theory of light suggested by Max- 
well (T), as well as the views of Newton, Thomson, Herschel, 
Preston, and othere, are all In keeping with the molecular 
hypothesis, ' ' 

Professor Rood succeeded in producing a vacuum of nt.om.Mg of 
an atmosphere. Professor De Volson Wood states, that, even 
at this great rarity of the atmosphere, the quantity of matter 
In a cubic foot of air "would be some 300 million million 
times the quantity in a cubic foot of ether," and saja, that, 
admitting that the ether is subjeot to attracticHi according to 
the Newtonian law and of compression aooording to the law 

-of Hariotte, in order to make the density vary sensibly with 



the distance, the attraction of the central body must he some- 
thing like a million times as great as that of the sun, or have 
a diameter a million times as Isrge; but, there being no such 
known body, he concludes that the density and tension of the 
ether may he considered uniform throughout space; and hs says 
that the weight of a given volume of it would vary as the 
force of gravity, and places the weight of a cubic foot of ether 
at ttie surface of the sun at Q7 x 10-" pounds, and estimates the 
pressure on a square foot of the sun of a column of infinite 
height at 18 x 10-'« ponnda. 

Thus we see, that, while no two of these investigators agree 
in their results, they all agree in ascribing to the ether all the 
properties of matter, including that of gravity, and I therefore 
think it no violation of the proprieties to speak of it as though 
it were matter. 

In regard to the definition of the word "stress," Professor 
Dolbeai quotes Maxwell as follows: "Now, we are unable to 
conceive of propagation in time except either as the flight of a 
material substance through space or the propogatinn of a condi- 
tion of motion or stress in a medium already existing in 
space," and says, "Evidently Maxwell did conceive that stress 
could travel.' ' I freely admit that a "condition of stress" 
may travel, in the sense that a body between the particles (d 
which there exists a stress may travel ; and it seems to me that is 
what Maxwell means. If be meant what Professor Dolbear 
thinks he does, why does he says n "condition of stress''? 
Why not sintply "stress" ? 

I think Maxwell was probably the fint to use the term 
"stress," hat it was in relation to phenomena described by 
Faraday. In regard to this, Maxwell himself says (vol. i. p. 
1S3), "The distribution of stress considered in this chapter is 
precisely that to which Faraday was led in bis investigation of 
induction through dielectrics." Further, he says, "This i; 
an exact aocount of the conclusions to which we have been 
conducted hy our mathematical investigation. At every point 
of the medium there is a state of stress such that there is 
tension along the lines of force, and pressure in all directions 
at right angles to these lines." "The expression 'electric 
tension' has been used in various senses by different writers. 
I shall always use it to denote the tension along the lines of 
foroe, which, as we have seen, varies from point to point, and 
is always proportional to the square of the resultant force at 
the point." "The hypothesis that a state of stress of this 
kind exists in a fluid dislectric," etc. "The state of stress 
which we have been studying." "If the medium is not a 
perfect insulator, the state of constraint which we call electric 
polarisation is continually giving away. The medium yields to 
the electro-motive force, the electric stress is relaxed, and the 
potential energy of the state of constraint is converted into 
heat." "In the phenomenco called the electric current, the 
constant passage of electricity thraugh the medium tends to 
restore the state <A polarisation as fast as the conductivity of 
the medium allows it to decay. Thus the external agency which 
maintains the current is always doing work in restoring the 
polarization of the medium which i» continually becoming 
relaxed, and the poteniial energy of this polarisation is con- 
tinually being transferred into heat." 

I consider the shove as perfectly in accord with my state- 
ments in your issue of Jan 24. 

On p. 2ST, $642, he specifics lly defines "stress " ss follows: 
"Hence the state of stress may be considered as compounded 
of (1) a pressure equal in all directious, (3) a tension along the 
line bisecting the angle between the directions of the magnetic 
force and the magnetic induction, (8) a couple tending to turn 
every element of the substance," etc. "The stress in this case 
is therefore a hydrostatic pressure, combined with a longi- 
tudinal tension along the lines of foree," etc. 

But Faraday was the firat to conceive of these stresses, 
although I am not sure that he used this term. In his 
"Elxperi mental Researches," 834B, he says, "With the electric 
foree we have both the static and dynamic state; . , . still ' 
there are well-established electric conditions and effects which 
the words 'static, ' 'dynamic, ' and 'current' are generally 
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employed to ezpress. . . . The lines of force of the static 
oonditioD of electricity are present in all cases of induction. 
... No condition of quality or polarity has as yet been 
discovered in the line of static electric force, nor has any rela- 
tion' of time been established in respect of it.'' ''No relation 
of time to the lines of magnetic force has as yet been discovered' ' 
{Ibid,, 8268). 

Finally, on pp. 489 and 440 of ''Experimental Researches" 
(vol. iii. edition of 1856) , he gives in detail, too long for quota- 
tion here, his views of the different phenomena, which, it seems 
to me, ftilly support the position I have taken in this matter. 

Nelson W. Pbbry. 

Clnoinnati, O., Feb. 17. 
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Supposed Aboriginal Fish-Weirs in Naaman*8 Creek, near 

Claymont, Del. 

If the substituted letter of Mr. Hilbome T. Cresson to the 
American Antiquarian, published in your issue of Feb. 14, had 
ever been printed before, certainly I should not have received the 
impression that BCr. Cresson once fancied he had discovered the 
remains of pile-dwellings at Naaman*8 Creek, on the Delaware 
The differences between the two versions are very striking to 
whoever takes the trouble of comparing them. I never before 
understood that Mr. Cresson regarded the version of his letter 
published in the Antiquarian in November, 1887, as '*an atro- 
ciously garbled version' ' of it. I supposed he only complained of 
certain bad mistakes in the proof-reading, such as- the substitu- 
tion of **cave" for "cove," etc. Mr. Cresson' s memory has 
played him false in regard to what he wrote to me when he 
kindly forwarded to me a selection of the objects discovered at 
the three * 'stations." On referring to the notes that accom- 
panied the specimens, I find that he calls them "pile-structures." 
The fact is, that I supposed Mr. Cresson bad changed his mind in 
regard to what these structures actually were ; and as I had 
formed the opinion upon first reading what he had printed re- 
specting them, that they were merely remains of Indian fish- 
weirs, I simply made that statement. I found nothing in what 
Professor Putnam had stated in the "Reports of the Peabody 
Museum" (vol. iv. p. 44) in regard to Mr. Cresson' s discoveries 
to give me any different impression. Mr. Cresson' s letter to me, 
to which he refers, containing the request that I should adopt his 
corrected views, came too late, as I wrote to him, because my 
manuscript was already in the printer's hands. That I should 
have drawn such inferences about Mr. Cresson' s opinions does 
not seem to me so ' inexplicable" as it does to him. 

Henry W. Haynbs. 

Boston, Feb. 16. 

Mb. H. T. Cbesson, in his letter published in Science, Feb. 
14, seems to want to get away from his own assertion, and so 
takes the opportunity to abuse the editor of the American An- 
tiquarian. If you will allow me to quote the very words which 
he used in his letter, and which were published in the Antiqua- 
rian exactly as they were written, without any change whatever, 
your ' readers will see what his position was in the year 1887, 
though he seems to have changed his opinion since that time. 
The words are as follows: — 

* ' The results so far seem to indicate that the ends of the piles 
embedded in the mud, judging from the implements and other 
d^)ri8 scattered around them, once supported shelters of early man 
that were erected a few feet above the water — the upper portions of 
the piles having disappoired in the long lapse of time that must have 
ensued since they were placed there — (the flats are covered by 
four and one-half feet of water on the flood tide ; on the ebb the 
marsh is dry and covered with slimy ooze several feet in depth, 
varying in different places) . Three different dweUings have been 
located, all that exist in the flats referred to after a careful ex- 
amination within the last four years of nearly every inch of 
ground carefully laid off and examined in sections. 

" The implements found in two of *the supposed river dwdling 
tites* are very rude in type, and generally made of dense argil- 
lite, not unlike the palaeoliths found by my friend Dr. C. C. Ab- 
bott in the Trenton gravels. • 



' * The character of the implements from the other or third snp^ 
posed river dweUing on the Delaware maishes are better finished 
objects made of argillite, indicating a greater antiquity than 
ordinary surface found Indian relics. At this pile dweOmg a 
human tooth has been found and fragments of a jaw bone, ends, 
of scapulae, etc. It is my intention later on to present my speci- 
mens to the Peabody Museum of Ethnology and Archeeology at 
Cambridge, Mass." 

The above is a quotation from the letter published in the 
American Antiquarian in 1887. Mr. Cresson desires the readera. 
of Science to compare the two letters. In order that they may da 
so, I quote a part of the letter which appeared in Science, Feb. 14 
(see p. 116, near the bottom of the page) . It is as follows: — 

' * The results, so far (1877) , seem to indicate that the ends of 
piles embedded in the mud, judging from the implements and 
other dSbris scattered around them, had once served as supports, 
to structures intended for fieh'wHrs, these in all probability pro- 
jecting a few feet above the water, and were no doubt interlaced 
with wattles, or vines, to more readily bar the passage of fish 
from the creek into the river. The upper portion of these tpooden 
structures has entirely disappeared in the long lapse of time that 
has ensued since they were placed there. ... At slack water it . 
forms a low mud -bank slanting toward the creek. Three differ- 
ent stations were located, probably all that exist, in the bed of ~ 
the creek referred to. This opinion is based upon careful exam-^ 
inations, made within the past four years, of nearly every inch 
of ground in the neighborhood of ^e wooden stake-ends, by 
dredging in sections between certain points marked upon the^ 
creek's bank. The implements found in one of the stations are 
generally made of argillite, with a few of quartz and quartzite. 
Some were very rude in character, and not unlike the palsdoliths 
found by Dr. C. C. Abbott in the Trenton gravels. Objects of 
stone and pottery rather better in finish than those at station A 
have been found at the two other stations, B and C. " 

This is a quotation from Science, the sentences being consecu^ 
tive. The Italics will show the words and clauses which in one* 
letter convey one impression, and in the other letter convey an 
entirely different impression. 

Mr. Cresson charges the editor with putting in the words. 
* ' shelters of early man that were erected a few feet above the 
water, " " three different dwellings, " " two of the supposed 
river dwelling sites," "The character of the implements from 
the other or third supposed river dwelling on the Delaware 
marshes are better finished objects made of argillite, indicating a 
greater antiquity than ordinary surface found Indian relics. At 
this pile dwelling a human tooth has been found and fragments of 
a jaw bone, ends of scapulee, etc." Now, the editor of the 
American Antiquarian does not pretend to be ingenious enough 
to fabricate such sentences, and interpolate them into a letter^ 
It is beyond the skill of an ordinary man to interpolate remarks . 
of that kind. If these words are not contained in the copy which 
Mr. Cresson says he kept, why did not 'Mr. Cresson change the 
wording, or request that it should be corrected, in the two years, 
that have elapsed ? Professor Haynes quoted from the American 
Antiquarian, supposing that Mr. Cresson's own words were to be. 
relied upon. The statement went into * ' The Critical and Nar- 
rative History" on the strength of Mr. Cresson's own words. 
The editor of the Antiquarian at the time said nothing^ 
about tlie ' * find. ' ' If Mr. Cresson wishes to withdraw from the- 
position taken, he is at liberty to do so, but he should not charge^ 
tiie editor of the Antiquarian with * ' garbling ' ' or changing hi& 
letter, unless he can prove it. Stbphbn D. PiafiT. 

Xendon, lU., Feb. 18. 



The Flake Range-Finder. 

I WAS much interested in the description of the Fiske range^ 
finder, which appeared in Sdenoe on Jan. 24. There is mucU 
credit due Lieut. Bradley A. Fiske for the ingenious manner int 
which he has applied a most beautiful electrical combination to^ 
a practical purpose, and there is no doubt that its range of use^ 
fulness will extend beyond the realms of gunnery practice. 

While reading the article, an idea came into my mind, whicU 
may also have occurred to Lieut. Fiske, and been rejected aa ioir- 
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^practical; yet I think I will speak of it, as I see no reason why 
it could not he applied with suocess, and still farther increase the 
•^flfectiveness of the range-finder. The object is to make the 
range-finder self-recording, to antomatically adjust the balance, 
«nd to avoid the need of a third operator. The method is ez- 
tremel J simple. First, the ** slider'* is proyided with a nut 
through which a spindle revolves, the spindle being the continu- 
ation of a small motor-shaft. The fields are wound with two 
ooils in such a manner, that, when the circuit is closed through 
t)ne, the motor revolves in a particular direction, and, when closed 
through the other, in the opposite direction; moving the slider 
hackward or forward, as the conditioDs might require, to estab- 
lish the balance. The motor is fed from one cell of storage or 
xither battery, at about two volts potential. 

The operating mechanism is equally simple. Two small mag- 
nets, A and B, are connected to the same cell that supplies the 
motor, and the return wire of each terminates in a drop of mer- 
cury, A' and B*, located each side of the galvanometer-needle, 
«o that the least movement to one side or the other will cause 
txmtact with the globule of mercury. The circuit thus being 
xsloeed through the needle to the other pole of the battery, the 




tx>rresponding magnet becomes energized, attracting the armature, 
which closes the corresponding circuit of the motor. The object 
of the magnets A and B is to reduce the sparking at A' and B\ 
^and they might possibly be dispensed with. They were to be 
wound with considerable resistance, that the current might be 
^80 small as to prevent any trouble at A' and B' by burning or 
sticking of the contacts. 

There are other arrangements whereby the above result might 
be accomplished, but I send this, as it may be of some interest 
should this plan of automatically adjusting the balance not have 
been previously thought of. J. F. Denison. 

New Haren, Conn., Feb. 16. 



Soils and Alkali. 



Please grant me the use of your paper to reply to the article 
by Dr. Stockbridge in your issue of Jan. 17, on soils and alkali. 
When the bulletin was written, it was thought best to preface it 
with some general statements about soils. With this end in 
^ew, I collected, condensed, and arranged, from the sources at 
my command, the facts of the first eight pages of the bulletin. 
'There never has been any claim made to originality in these 
•eight pages. The facts were collected simply to make the bulle- 
tin more intelligible to the farmers. As far as I knew, I tried to 
give credit to every one for his work. The domain of science is 
too large, and human life is too short, to have any one mind 
even comprehend it. It was explained to Dr. Stockbridge that I 
did not collect all the material myself, and, if any of the matter 
was his, due credit would be given him. This i^ould convince 
^any man that I acted in good faith in the matter. He makes 
some very broad assumptions, that are not warranted in this day, 
<age, and generation: 1st, That he has a patent right on Qerman 
and other foreign publications, and that no one else has access to 
them ; 2d, That no one else can translate them ; 8d, If he trans- 
lated them, and any one afterwards uses the facts, credit must be 



given to Dr. Stockbridge, and not to the author. When I use 
the facts of Dietrich, -HofFman, Liebenberg, or anj other man, 
and I give him credit, my duty ends then : Dr. Stockbridge ha 
no claim to them, even though he maj have translated them. 

The statements in the eight pages r^erred to are commoQplaoe, 
and are found in any good modem text-book that treats of the 
subject. 

Nitrification is described in great detail in Part n. of the 
third supplement to Watt's ' *DictioDary of Chemistry* ' (p. 1897) ; 
also in Bloxam's * 'Chemistry" (p. 178) and.Stoier's * 'Agri- 
culture" (vol. i. p. 298). The word ''microbe*' ("little life") 
was first used by S6dillot. The latest investigators are Warring- 
ton, Schlosing, and MQntz. The per cent of ash in plants • is 
given in ' 'How Crops Grow, ' ' by Johnson (p. 80) ; ' 'How Crops 
Feed," by the same author (p. 864) ; "Chemistry of the Farm," 
by Warrington (p. 2) . ' 'Aschen Analysen Von Landwirthschaft- 
liche Prouducten, ' ' by Wolff, gives 5 per cent of ash. ' 'The 
Geological Survey of Ohio, 1870," p. 868, the average of 161 
analyses, gives 4. 84 per cent of ash. It has been thought that the 
transpiration of plants has been worked out in greater detail than 
any other subject. Nearlj every ik)ssible condition has been 
investigated by some one. The law of transpiration from the 
upper and lower portions of the leaves has been worked out by 
Guettard, linger, and Bonnet. The relation between the num- 
ber of stomata and the rapidity of transpiration has been experi- 
mented upon by Yon Hohnel and Garreau; the amount in wet 
and dry weather, by Moldenhawar ; the effects of light and dark- 
ness, by Wiesnar and Van Tieghem; how transpiration is in- 
fluenced by the liquid absorbed, by Senebier, Sachs, and Bur- 
gerstein ; the pressure in the growing plant during transpiration, 
by Meyen, Sachs, and Von Hohnel ; even the effect of the differ- 
ent rays of the sun, by Wiesner ; and the age of the leaves, by 
Hohnel and Deherain. The amount of water transpired for 
wheat, barley, oats, beans, red clover, rye, peas, etc., has been 
determined by Hellri^;el, while Sachs, Hofmeister, and Hales 
have determined the amount transpired from the grape-vine, sun- 
flower, cabbage, etc. 

The facts about the fineness or division of soil are stated in 
Williams's "Applied Geology" (p. 111). In "Chemical Bulle- 
tin, No. 10, Department of Agriculture, ' ' under the head (p. 10) 
"The General Fertility of Soils depends Principally on Their 
Texture," is the following language: "These qualities depend 
altogether on the state of division of the soil and of its geological 
origin' ' (see ' 'Soils of the Farm, ' ' by Scott and Morton) . When 
the same statement has been made by so many authors, it is 
difficult to state positively the source of information; but in two 
instances I had the references marked. 



In Dana's "Manual of Geol- 
ogy," 1879, p. 714, this lan- 
guage is found : — 

The earth has three prominent 
aouroea of heat: (1) The sun; (2) The 
heat of the earth^s interior; (8) Chemi- 
oal and meohanioal action. 



He quotes me: — 

O^BBINE (p. 9). 

The beat comes from three aouroea: 
Solar heat, as the sun's rays; heat of 
ohemical decomposition within the 
soil, and the original heat of the earth*s 
interior. The latter cannot be of any 
▼alue to plants; the heat of ohemical 
decomposition is not of any valae, ex- 
cept in a few qieoial cases. The sun. 
therefore, remains the only source oi 
heat of praotioal importance in rela- 
tion to the production of crops from 
the soil. 

In making the application of these facts to plants, what other 
conclusion could be arrived at ? 



He quotes me : — 

O'BRINB (p. 4>. 

Oats, rye and buckwheat thrive with 
the lowest amount of organic matter, 
requiring from one to two per cent. 
Wheat and tobacco seem to require 
most among the common agricultural 
products, and do their best upon soils 
containing from Are to eight per cent 
of organic matter. 



I The text-book of geology .by 
Geikie, 1885, p. 826, in speak- 
ing about the organic matter in 
soils, says, — 

It is the experience of practical agri- 
culturists in Britain that oats, rye, 
will grow upon a soil with one and one- 
half per oent of organic matter, but 
that wheat requires from four to eight 
per cent. 



I added to the statement in the geology, ' 'buckwheat ■■ and 
tobacco;" the one being proverbial for growing on poor soil, and 
the other for requiring a rich soil. The order of arrangement 
that I used is found in Loudon's ' 'EncyclopaBdia of Agriculture, ' ' 
eighth e4ition. 
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He claims, in his article, that the foots I used are his, while 
in the [deface to his bcwk be kijs no claim to the facts. Here 
is what he Baja : * 'The nature of the work is such that I have no 
claim for the presentation of oew material." In n^ard to 
"Bocks and Soils," published br Dr. Stockbridge, I have lately 
examined it, and I can confirm what he has said, that it does 
not contain a single fact new to science. I believe one such 
claim is made, but the faeti have been in print for foriy j/ears. 
We have the same publisher, and for (hat reason I do not care to 
make anf comments uptw it. Anjr of j'our readers that are in- 
terested will find a review of it in Nature, Jan. 34, 1869, p. 392. 
D. O'Bbikb. 

Vort Colliiu, OdL, Feb. U. 



INDUSTRIAL NOTES. 
The Electric Light in Japan. 

An American electric-light system hsa again come out victori- 
ously while competing with the older European sj'stema. This 
time the battle-ground was Tokio, Japan, where a corporation of 
capitalists. The Takata Company, awarded a large contract for 
electric lighting to the Westinghouse EUectric Company of Pitts- 
burgh, Penn. The Westinghouse altemating-cuiTent system hoe 
gained great favor in eastern Asia, as an immense central station 
for electric lighting is now being installed with Westinghouse 
alternating-current apparatus in Canton, China. The Japanese 
plant will be put up at Bhidznoka, near Tokio, and it will have 
a total capacity of 500 lights. This is the first alternating- cur- 
rent central -station plant in the land of the Mikado. 
A Big Road goes in for Electricity 

DuKiNQ the last week Mr. Thomas Lowry, presideut of one 
of the largest street-railway combinations in the world, showed 
his confidence in the electric system of street-railway propul- 
sion by deciding to equip all the tines of St. Paul and Minne- 
apolis by electricity. The electric company to whom this con- 
tract was awarded is the Sprague Electric Railway and Motor 
Company, and the investment called for from the street-railwaj 
company is said to be in the neighborhood of two million 
dollars. 

Before deciding upon any system to be used upon these roads, 
the president of the company, together with the directors, 
made a careful inspection of all the difiFerent methods of 
operating street-cars in large cities, and investigated the merits 
of each. As a result of this investigation, the contracts for 



the partial equipments of the road by cable were cancelled, and 
n^^tiations were entered into with the Sprague Compaay for ' 
the entire electrical equipment. 

Bj the terms of the contract, the Sprague Company is to 
fully equip and put into working order the entire mileage 
owned by the railway company, the work to be completed by 
June 1; and the first delivery of elec trie -rsil way appaititus, 
which will include 860 Sprague improved motors for the equip- 
ment of the rolling-stock, will be made shortly. 

This is probably the largest order which has «ver been given 

for electric -rail way motors, and evinces the confidence which 

prominent street-railway managers feel in the electric system. 

Photography done Quickly. 

The initial letters of the above three words have been adopted 
as the name of the "P. D. Q." camera, a new detective 
camera of small size, manufactured by E. &, H, T. Anthony of 
this city. This camera, which is shown in the cut, is adapted 
to the making of four-by-flve inch pictures, either time or 




THE P. D. Q CAMSaA. 

instantaneous, and which may be taken eitber vertically or 
horizontally. It is provided with a finder which may be used 
for either position. Three patent double holders are supplied 
with each camera. — one for dry plates and two for films. The 
double-film holders are very durable aud compact, being only 
three-eighths of an inch thick. 

This camera is fitted with a combination instantaneous 
achromatic landscape lens and a shutter of a new design, which 
by its peculiar mechanism is always closed except at the 
moment of exposure, tbe resetting being accomplished by an 
ingenious device, which requires only tbe movement of a lever 
to tbe right or left. The manipulation of the shutter is wholly 
from tbe outside of tbe box, and it may be made to work with 
greater or less rapidity, as desired. 



TEN POUNDS 




TWO WEEKS 
THINK DF IT I 

IwaT tbere ««a be 

SCOiTS 

jEMULSION 

jOfPwiCodUnrOlla«IH||D|iknpUtn 

( Of Lime and Soda 

) ia wlUtent a riTaL Manv have 
nlnsO ptmai. a day bythe uaa 

CONSUMPTION, 

tCMFUU. BRetKHITIS, COUflH* AND 
COLDS, AND ALL FORHS OF WASIINS DIS- 
EAIEl. A3 PAIiATABI-S Aa MXI,K. 
Be mrv tfvu gat Ihr genuiiia <u Mere arc 
poor iTitftaHom. 



i Hew Method of Tnatinj Dlseau. 

HOSPITAL RBHBDIB8. 

What are they ? There is a new depactuce in 
the (reatinent oF disease. It consists in the 
I collection of the ipecitics used by noted special- 
isl« ofEurope and Ameiica. and bringing them 
wiihin ihe reach of all. For instance, the treat- 
meat pursued by special physicians who trcal 

~ 'estion, itomach and liver troubles only, 
Dblained and prepared. The treatment of 
other physicians celebrated for curing catarrh 
was procured, and so on till theie incomparable 
cures now include disease of the lungs, kidneys, 
female weakness, rheumatism and nervous de- 
bility. 

This new method of "one remedy tor one 
disease" must appeal to the common sense of 
all suRerers, many of whom have experienced 
the ill effects, and thoroughly realiie Ihe ab- 
surdity of the claims of Patent Medicines which 
are guaranteed to cure every ill oul of a single 
bottle, and the use of which, as statistics prove, 
Aoj tMintd mart ilomackt Ikan alrahel. A cir- 
cular describing these new remedies is sent free 
on receipt of stamp to pay postage by Hospital 
Remedy Company. Toronto, Canada, sole pro- 
prietors. 



ANY OF 

Prof. A. MELVILLE BELL'S WORKS 

— ON— 

Elocution — Visible Speech — 
Principles of Speech — Faults 
of Speech — Phonetics — Line 
Writing — World - English, 
etc., 

SUPPLIED BY 

N. D. C. HODGES, 

47 Lafityette Place. N.T. 



FOR SALE. 

A flnt-olua water motor, Iot liydnnt pi«aanr« o( 

10 pound* or over 

No eiperlment: B.dOO in uie. 

Cleiu, almjile, sate, reliable, economloal, and Ttrf 
daslnble. Ko dirt, dalaj, or danger. Alwaya readr; 
no repairs. An; one bko erect and operate It In 
parlor, vorkiliop. or oflloe ^r prioa. partloolata, 
*.* -xM. II DvnD A T^r T/^ ■> ii^Tfl of SotBHca, 
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CALENDAB OF SOCIEnES. 

Anthropoloslcal Society, Wuhiagton. 

Feb. 16. — D. S. I^mb, OlecraDon Fora- 
men; W. W. Bockhill, Tibet; Mark B. 
Kerr, The Origin of Llao Nous, a Legend 
of the Shasta. 

Engineers' Club. St. LodU, 

Feb. IS. — FrofeSBOr Johnaon read Mr 
Edward H. Connor's paper on the "Sub- 
structure of the Cairo Bridge. ' ' The paper 
was accompanied by drawinge, showing the 
spans, piers, and caissons; also hj numer- 
ous tables, and the complete specifications 
of the bridge. The paper explained the 
work of cMistmction in detail, and the dif- 
ficulties met with in various parts of the 
work. The tables gave the results of 
numerous tests on cements, showing the 
effect of different proportions of salt, the 
effect of freezing, the effect of fine grind- 
ing, etc. The reeulls were given for both 
Ftntland and LouisriHe cements. Under 
general discoBBton, Mr. Willard Beahan 
was called upon for some information re- 
garding the outlook for engineers in South 
America, he having recentlj returned from 
that country. He stated ttwt the proepecte 
for Am^can engineers were excellent at 
the present time. Railroads are few, bat a 
large number are in prospect. Municipal 
engineering was just being taken up. The 
prices secured and salaries paid were good. 
Most of the engineers now in that country 
are French, there being only a few from 
America and England. 
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A tew duplicalei of Murir radii. Af. rammi. M. 
trauiartt. Ciuti, ruU. Htrtm vtnMcHt, Olivm tri- 
alulm. O. rilienUrii. Chliirttttmm /anih-aU, Cr/rwa 
tafMt ttrinlii, C. !y»jr. Lal/ia fifmatia, Acmtlm 
iaiina. Ckama i*iiuta. and •am* Ihiny other ipeciea. 
{ta exchasEe for >hell> not in ouTcollecIioo. Liil on ap- 
I^icatioD, — Cucalor Miueum, Polvttcbnic Societv, Lou- 
Eyllle, Ky. 

PbotofTmpha and Stereoacopic vicwi of Aborjginea of 
anj country, and fine 1andacapea.eEc.,wantad in evchaag* 
for dkinetala and fouila. — L I- Lewii, Copenhann, 
New York. 

DtantatAlgtmliturHiiUrlckrrHamJallaiihAf 
ns, ito.) for acknlific booki — Iboit pvbliihod Id the 
Tiimialienai ScUMIAc Stria pnfenet.-Jaon H. 
Sloller, Schenectady, N.Y. 



Aitronomical worlti and repottt wanted in ejicbar.^ 

wd Tti aale^Ie*ap«iall7'd^C*d"— Et^uad l.'siKr;. 
dan, B.A.. tu Adclphi St., Brooklya. N.V. 

Tryon'i " Struclnial amP^uenuEic ConctiaLocy" Id 
diipoie Df. I with abo to obtain State or U.S. Repocti 
on Geotogy. ConchDloKy. and AiduEnlonr. I will ea- 
chanf e claiuificd ipecineat or pay cash. Also wanted a 
copy of MaeFarlanr'a '■ fieologiila^ TniTolipg Hand-Baok 
anfTCeDlDfical Railway Guide." — D. E. Willard, r 
lor of Museum, Albion Academy, Albion. Wis, 

Morria'a " Brilith Bullerfliea." Moirii'i "Neat! 
E«s of British Biids." Bree's " Birdi of Europe 
cMOrcd plalet). and other natural hisioiy, in eic] 

or cultinis!^ J? El. Banelt. Boi ^Itnlfo^l^Iuia! 

other •peeies of >hel*> ^ni"the noud Koa'Cikon'Ugl 
and Yicinity. ain from Weueni New York, and foasus 
fiDUIheMaicelluaihaleof New York, which I would be 

etted in the colloction,aale. or eadianee of Indian rthea.- 
D. E. Willard, Albion Academy. Alb^n, Wis. 



LIFE-LORE: 
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plantand anfrmii./rom CJke "l<w«at " fo <Afl*^A^rik. 
ut,''rtn»t amd txti»et. Th^titaraviKgtatidltttrr- 
preH art btautifviiji prodwxd. 
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portasl macaalnm."— Hofi/az- Courier. 

" We predict a career for LUe-Lore worthy of IM 
hlfh alnu and [He ability It aUp1ayt.'<_(Wt(M»i. 

"ItlahaodBomely printed; UteensraTlnD are well 
executed, and the mattsr U eicelleDt."— Standanl. 

"A model of wbat a popular noieDlUla magsaliie 
■boald tM . . . slisasiana ot Tlgor and aiaylnc 
pawtit ."—lAterary World. 

"BioeedlDgly well vol up. The letMrpr«> ••<'* 
lUuatrailoiiB are lu tbe beat atyle of -^-■ 
wood eDgraTer'B art."— BotbM Quarit 

"Beara eTideoce tbat It meana to ba aound. a> the 
OrstDaaiberundciDMedly la. . . We wish Ibla oon- 
BoientlouaTeiilureBucoesa."— flo«»w, fijwAanoe * 
Mari. 

"A deolded adTanoa upon Um too often nnaolea- 
dOo popular Jonmali of lia dais. . . . We ban 
nothlDi but uralse for this cooadentloua attempt.'' 
—BtaffOT^hirt Advertiter. 

"Ule-Lore la the fellollouB title ol a new moattaly 
nacaalDe of natural hletorr which aeema admirably 
calculated to oil up a cap In our aerial literature. 
. . . . BeplMe with Intelligible InHracHon."— 
Saceatttt Daily Journal. 

"The Onl TOlnme. which la bafon ua, oontaliu 
exoelleni papara and Uluatratlona." — OrapMc. 

"WbllBtfarecllpalnillxoneKngllBta rtTal la the 
matwr of beauty of type, llluBtrailon, aou paper, and 
popnlarlly □( treatment. It la marked editorially by 
an unoanally nroDf f rip." " '— "' — '-'- 
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A TEMPORARY BINDER 

for S^entt ii now ready, and will be mailed 
postpaid on receipt of price. 



i 



:1e£aDt, has gilt sii 



Filed in this binder, Siiin. 



N. D. C. HODGES, 

47 Lafayette Place, New 



CATABBU. 
OatanABl DcaAMaa— Haj- Paver. 

Saffcrcii are not generatlj aware that these 
diseases are cobtasiODi, or that ihe^ are due to 
Ihc presence of living paratitcB in the lining 

membTanc of the no'c and eustachian Inbei, 
Microscopic retearch. however, has proved this 
to be a fact, and the reiull of this discoveiy ia 
that B simple remedy has been formulated where- 
by catarrh, calarrhal deafness and hay fever are 
permanently cured in from one to three simple 
applicfltion* made at home by the patient onci» 

N.B.— This treatment is not a snuS or aa 
oinimeni ; both have been discarded by repu- 
table physicians aa injarious. A pamphlet ex- 
plaining this new treatment is sent free on 
receipt of stamp to pay postaee. by A. H. Dix- 
on & Son. 337 and 339 West King Street. 
Toronto, CtnaAx.—Christiait AdvttaU. 
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Microacope Stands, 
Oil Immersion Object' 
ivBt and Abbe Con- 
dense rt for Bacterii 
and Histolopcal work, 
of Objectives, Camera 
Lucida and other ac- 
ceitory apparatus. 
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ing the paper. 
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ANTED— Books upon American Arch' 
teology. My publication, " Fort 
Ancient," in exchaiiKe. First-class stand- 
ard works only, Warren K. Moorehead, 
Smithsonian InstitDtion, WasbinKton, D. C. 
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ANTED—Hall'e works on Palnontol- 



Correspondeme solicited with parties 
teking publishers fer scientific books. 
N. D. C. HODGES, 

Publiiher of Science, 

47 Laf*;ett« Place. 

New York. 
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inson. W Pembertan Bt.. North 

IS THERE any device at present in use for 
grooming horses by electric power * Is 
tbere any power machine for cutting heavy 
cloth in clothing manufactories, carpet 
houBes, etc. ? Any reader having iaforma 
tion on these points would confer a favor by 
addressing Mills, care of Science. 

WANTED.— In the Peekskill Military 
Academy for Sept ., 1 890, an instructor 
in chemistry, physics and mathematics. Ad- 
: dress, with full particulars. J. N. Tilden, 
I Peekskill. N. Y. 

A YOUNG MAN desires, about the lat of 
July, a pOsitiOD as laboratory BHsiHt- 
I ant, or as instructor in chemistry, physics, 
land lesser mathematics. References as to 
I ability and character. 44 P.M. A. Address 
I R. L. Porter, Penn. Mil. Acad., Chester, 
I Pa. 



Old and Rare Books. 



Back Lumbers Allan lie, Cenlury, Harper. 
nd Scribner, 10 cents per copy, other maga- 
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A. S. CLARK, 
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34 Park Row, New York Citj. 
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PRACTICAL CHEMIST, with 10 years' 
experience in superintending manufac- 
ture of oil of vitrol, fertilizers, acetic acid, 
wood alcohol, etc., is open to an engagemeat. 
Bestre ferences. P. 0. Box 48, Edgewater, 
Bergen Co., N. J. 



AN M. S. GRADUATE of the University 
of Illinois is open for an engagement as 

teacher of the Natural Sciences. Biolo^ a 
specialty, in an Academy, Institute, or High 
School. Three years' experience. Is a prac- 
tical assayer and chemist. Good references. 
Address G. C, care Science. 

WANTED.— A posiiion in an Acadtmy. 
Normal or High School, as teacher of 
ihe Natural Sciences and Modern Languages- 
Latin taught in addition if necessary. Address 
G., Box 44', Hanover. N.H. 



A YOUNG SCOTCHMAN desires in i 
poinlmenl in Amerisa. Three rears 
English Government Office. Good referenc 
Address "Jack" care J. Lawson & Coy, 
Princes St.. Aberdeen, Scoiland. 
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ANTED.— To correspond with concholo- 
lerica, especially in California, 
xchange. Many British land, 
marine duplicates ; some for- 
Irs. FALLOON, Long Ashlon 
Vicarage, Bristol, Englard. 
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AVOUKG MAN can hare lucrative engage- 
ment, not only a tixed salary, but accord- 
ing to his work accomplished in travelling for 
Science. A personal interview invited. 
N. D. C. HODGES. 

47 Lafayette Place, New York- 
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European and U. 8. Patent Office 
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I FranceCm'n orce^rue Rochechouart47 Paris 

Specialty: Foreign Patents and Trademarks. Di- 
rect dealings with all Patent Offices. Attorneys* fee 
for any country, 825.00, to which add the Govern- 
ment fees. Searches as to scope, yalidity, novelty 
or infringement, through U. S. and Foreiok patents. 



PHYSICAL. ELECTRICAL 
AND CHEMICAL 

APPARATUS 

Of High Grade. 

FOR SCHOOLS AIVD COLLEGES. 

Send for List of Catalogues. 

QUEEN & CO., Philadelphia. 



IMPROVED OIL LIGHT 

MAGIC LANTERNS. 

A /so Lime and Electric Light Apparatus^ and 

mechanical, plain, and fine colored views, 

J. B. COLT ft CO., Maoufactorers, 

No. 1 6 Beekman Street, New York. 



MINERALS. 

Cabinet Specimens and Collections. 

Our stock is very complete in fine specimens for 
the connoisseur, as well as cheaper specimens for the 
student and amateur. Complete Catalogue Free. 

GEO. L. ENGLISH 4c CO., 

Dealers In mineral*, 

1512 Chestnut Street, Philadelphia, Pa. 



TWENTY-EIGHT MILLIONS OF 

DOLLARS and over i« the value given 
by the Collector of Customs for the 
commerce of the Port of Superior, Wis., 
for 1889. In 1888 the valuation was 
lees than ten millions of dollars. 

WEST SUPERIOR, Wis., 

is a four-year-old city of 10,000 people, 
at the extreme west end of Lake Su- 
perior. Its population has more than 
doubled in 1889. Joaquin Miller be- 
lieves it is destined to outstrip Chicago 
in growth, and will rank with New 
York as a commercial, financial and 
manufacturing center. It is worth in- 
vestigation if half of this is so; for in- 
vestors in real estate and mortgage 
loans can realize large profits in such 
growing towns. Information regard- 
ing West Superior and vicinity will be 
gladly given by 

JAMES W. GREENE, 
West Superior, Wis. 

He refers by permiseion to the Editor 

of SCIEXCE. 



NEW YORK LIFE INSURANCE COMPANY, 

346 & 348 Broadway, New York. 



SUMMARY OF FORTY-FIFTH ANNUAL REPORT. 



Premiums 
Interest, Rents, etc 




January 1, 1890. 



REVENUE ACCOUNT. 



$24,585,921 10 
4,577,345 14 



i A otal Income »g9,163,a66 a4 

DISBURSEMENT ACCOUNT. 



Death-claims and Endowments 

Dividends, Annuities, and Purchased Insurances. 



$6,252,095 50 
5,869,026 16 



Total to Policy-holder§ »ia,iai,iai 66 

New Policies Issued 39,499 

New Insurance Written $151,119,088 00 

CONDITION JANUARY 1, 1890. 

A»»etii 



*Diyisible Suiplus, Company's New Standard. 

tTontine *' 

Surplus, by State Standard (A per cent.) 



Policies in Force 

Insurance in Force 

PROGRESS IN 1889. 

Increase in Interest 

Increase in Benefits to Policy-holders 

Increase in Surplus for Dividends 

Increase in Premiums 

Increase in Total Income 

Increase in Assets 

Increase in Insurance Written 

Increase in Insurance in Force 

* Exclusive of the amount specially reserved as a contingent liability to Tontine Dividend Fund. 
t Over and above a 4 per cent, reserve on existing policies of that class. 



6105,05^,60096 

$7,517,823 28 

7,705,053 11 

$15>600,000 00 

150,381 
$495,601,970 00 

$303,653 06 

1,148,051 61 

1,716,849.01 

3,458,330 35 

3,761,983 41 

11,573,414 41 

26,099,357 00 

75,715,465 00 



HENRY TUCK, Vice-President. 
ARCH. H. WELCH, 2d Vice-President. 



WILMAM H. BEERS, President. 



A. HUNTINGTON, M.D., Medical Director. 



RUFUS W. WEEKS, Actuary. 
THEODORE M. BANTA. Cashier. 



If you want a Policy or an Agency, do not insure nor engage elsewhere until you know what the New York Life is offering in In- 
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AN ELEC?rRIC SNOW-PLOUGH. 

l^E rapidity with which the electric motor is diaplacing the 
horee aa a motive power for atreet-cara is greater than is 
generallf suppoeed. Some idea of the tranaition Koiug on may 
be gathered from the fact that one company alone, the Spnigoe, 
has aold abont eight hundred electric motora in the laat aixtj 
days, all for atieet-car pnrpoeea. When we conaider that thia 
ia the record of only one oat of the many electric motor cc»n- 



forward or bnckwaid, similar to an electric oar. The rednctioa 
in gearing between the motora and the oar-azlee iBgrmter tbu 
in the ordinary electric car, aotbata large amoant of power ia 
available from the motora in case of neceeaily. It is eHtimatad 
that this plough will clear the track more speedily and effec- 
tually than an ordinary enow-plough drawn by twelve honee. 
The view shown is from a photograph of a plough wh ich*luui 
been in operation for some time oo a street-railway in Troy, 
N.T. Although the aeasoo haa not as yet offered much'chaace 




SPRAGUE ELECTRIC SNOW-PLOUGH FOR STREET-RAILWAYS. 



The greater number of theae eleciric railways are in the 
northern part of the country, where, during the winter months, 
snow often becomes a serious obstacle to travel. To rapidly 
and economically remove this obetacle from the tracks as soon 
as possible after each soow-atorm, electric Bnow-ploughs have 
been constructed, one of which, manufactured by the Sprague 
Electric Railway and Motor Company, is shown in the accom- 
panying lllnHtiation. It is fitted with two fifteen faorse-power 
improved motors, and is bo arranged that it can be run either 



to show the capabilities of the plough, it has effectually'' takeir 
care of sevetal light falls of snow which have obatmcted th 
tracks this winter. 

THE HALE PATENT PAVEMENT. 
Thk Hale pavement, shown in section in the acoompsnying 
iltuatration, oonslsta essentially of a shell d hard-hatned' 
bricks laid upon a board Hoor having a bed at sand below and 
above it. It is conatruoted in the following manner. Tfae- 
grade having been properly reduced and dressed to the required 
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ahape, the gioiiDd ii oorered with a lajer ot loose buhI a few 
inobes in tbtckaeaa, to form a more perfect bed for the boards 
to rest apon, and to keep tbe boards from contact with the 
earth beneath, so as to form a sub-drainage aitainst tbe eSecta 
of freezing weather. The wnd is stntck oS to a perfect sorface 
by a templet made to rait tbe desired curve, and guided by 
data set to grade stakes. 

The boards to be used need not be more than one inch in 
thickness, and ought not to be leas than ten inches in width. 
The best timber tot the purpose ts that least subject to rot 
under the circumjtanaej. Oood white oak has been used suc- 
oesafnlly. The boards should be dipped in hot coal-tar or other 
preserving material. Tbey are then carefully laid upon the 
sand-bed — lengthwise with the street would be the most 
oonveaient way — from curb to curb, with a reRUlar curve all 
the way. No gutters are neoesaory, except such as are formed 
by the crown of the pavement. The broad surfaces of the 
b9ird3 bridge over all minor irregularities of the grading, and 
widely distribute all weigbts or pressure; and the floor forms 
a complete and perfect foundation for tbe hard material to fol- 
low. It is beat to cover the boards with a layer of loose sand 
an inch or two in thickness, to form a more perfect bed for tbe 
bricks, whiob can be struck off witb tbe templet, as before 
deatsribed. 

The bard-burned bricks are next laid down. If tbey are of 
the ordinary shape of build ing-tiricks in common use, they 
should be placed on edge, and laid "herring-bone" style, by 



blocks, and in most plaoM for less than well-laid wooden 
blocks, or even good macadam roadways. It is controlled by 
the Hale Pavement Ck>mpany of Staunton, Va. 



MAJOR POWELL'S ADDRESS TO THE UNINQ ENGINEERS.! 

HR. PUKaiDENT, AND MmmyB*' OV THK iNVfl'lUTK OF UlNINa 

EN0II1EKB3,— It u with great pleasure that I greet you, and wel- 
come you to Washington. The people of the United States ob- 
tain vast values from the rocks. The sum of the annual products 
of the mines of the United States is now more than six hundred 
millicois of dollais. Over this production yon preside. It is by 
your genius and skill that these industries are prosecuted. Theee 
affairs, which are confided to your guidance are not only great in 
themselves, hut they constitute an integral part of all of the in- 
dustries of the land, as they are all profoundly interdependent. 
The industries of manufacture, transportation, agriculture, and 
exchange have their intereeta, their prosperity, and their value 
to the people at large, all interwoven with the industry of min- 
ing, for the success and prosperity of which you are reeponsible. 
Deep in the mountains lie the values which you seek; buried 
under the bills are the substances which you bring to light; coa- 
cealed beneath tbe valleys are the materials which you reeoiTect. 
By yoor insight tbey are discovered. The prosperity of the land 
depends upon yoor knowledge of the structure of the earth and 
the secrete which lie buried in the depths of tbe rocks. By your 
knowledge and mastery over tbe powers of nature, all these sub- 




THE H4LB PAVING STSTEH. 



«eam3 are then fillea with sand, and the bricks settled in th eir 
beds with a flatter, well rammed, or rolled with a heavy 

In cities having very heavy tralBc to follow immediately the 
laying of tbe pavement, it is sometimes preferred, after the 
interstices between the bricks are half filled with fine sand, 
to complete the filling witb hot piteb made by boiling gas-tar 
until tbe more volatile portions are driven oS. This, when 
it cools, makes the pavement at once impervious to water, 
cements the bricks together, and helps to hold them firmly in 
place. This is generally advisable wherever clean fine sand 
cauDOl be obtained to fill the interstices. 

A perceptible elasticity tends to favor the bricks when sub- 
jected to a'crushing weight.* The bricks being in place, their 
flat surfaces agreeing witb each other and with the flat surface 
of tbe boards beneath, tbe bearings are perfect and equal : they 
can be broken only with difficulty, and cannot get out of place; 
and if at any titaa it is deured to lay pipaa or sewers beneath 
the pavement, the materials, being all disconnected, can be 
rapidly taken up and laid aside, and as rapidly replaced at 
small expense, no new materials being required, and no patch- 
io; to he done, every thing fitting in Ita place. 

The durability of this pavement has been tested by several 
years of hard service in the atreets ot Charleston, W. Va., and 
in other plaoea. The cost of thia pavement in any given locality 
depandi upm the cost of sand, oak or other durable boards, 
bard-burned brick, gas-tar, and tabor at aucta locality; but it ie 
claimed that it can be laid in any city or town in tbe United 
States, having length of streets sufficient to warrant the under- 
taking, for very much leas than asphalt or Belgian granite 



stances are wrested from the adamantine grasp of mountain, hill, 
and valley, and placed in the poaseeaion of mankind. By your 
knowledge of tbe constitntion of the rocks, and the various pro- 
ceesee by which they may be transformed, these sufaetancca, so 
useful to mankind in the industries of civilization, are extracted, 
and tzansniuted into forms ready for the use of the people. But 
for your agency, the factory -wheels of the land would stop, the 
life of transportation would expire, the valleys of agriculture 
would 1^ reforested, and the marta of exchange, now trodden by 
busy feet, would be clothed by a mantle of deeolation. 

That labor may be successful, that the ever-increasing wants 
of ever -increasing men may be supplied, labor must have guid- 
ance. In the centuries that have passed, tyrants have directed 
laborers as slaves, or held them under control as abject servants 
of want; but under modem culture the laborer is emancipated 
from slavery supported by chains and whip, and tbe alavery sup- 
ported by want and dependence. Muscles of brawn are no longer 
shackled ; but by your tranacendent genius the powers that gleam 
from the sun upon the world, the powers that flow in great rivers, 
the powers that are concealed in banks of coal, filling the hills 
and mountains, the powers that lurk in the chemical re-actions 
of the rocks that constitute the crust of the earth, — all these 
powers are enslaved, all these powers are shackled, all these 
powers are made tbe servants of mankind. The crack of the 
lash is superseded by the glint of thought. The modem rulers 
are the men who control the powers of nature- 
It is thus tliat the members of the American Institute of Min- 
ing l^gineers constitute tbe greatest body of rulers now on the 
globe. When we consider the power that is wielded as a boon to 
mankind, there is no other parliament or congress whose delib- 

' DellietBd Id WutblDKton. D,C„ Feb. IS. 
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erationa and administratians 8o profoundly affect the welfare of 
mankind ; and yet this body is held together as an organization 
of free men, each independent in his own sphere, governed only 
by a body of science, which is the common property of all, and 
the aggregated progress of research, invention, and exploitation. 
The efficient constitaticm and by-laws of this society are the 
formulated principles of science. For the organization of the 
labors of the past, the whip for the back has been the proper em- 
blem of sovereignty. For the organization of the labor over 
which you preside, the hammer for the rock is the emblem of 
rule. You want in your deliberations no eagle on your mace, 
no unicorn and lion ; but the balance and crucible properly sym- 
bolize to the world the power of your knowledge to control the 
industries of mankind. 

Gentlemen, the industries which you control have their loca- 
tion in the foundations of the world. The valleys through which 
the living rivers roll, the prairies that spread their blossoms of 
beauty to the sun, the hills that billow with ripples of perpetual 
joy, the mountains where kissing clouds are transformed into 
cascades decked with rainbows, — all forms of land have their 
foundations laid in interlocked, crystalline gems, firmly set in a 
cement so delicately formed that the highest powers of the micro- 
scope fail to reveal its structure. The vast diastrophic powers of 
nature are forever engaged in mountain-building, against which 
the clouds hurl their storms to carve the hills and form the 
valleys; and, as the mountains ajypear above the level of the 
aea, the clouds bear them away on river-floods to build the frin- 
ging islands that are bathed by the tides. As these processes go 
on from geologic age to geologic age, the gold and the silver, the 
copper and the lead, the iron and the coal, and all the various 
substances with which you deal, are gathered in lodes, and 
segregated in bodies, and spread in strata, and are thus by nature 
separated from the great crystalline foundations of the world, and 
accumulated in masses. Then bounteous Nature repents of her 
generosity. Seeing what a store of wealth she thus brings to- 
gether, dae conceals it from the eye of the vulgar, and deems 
these treasures too precious to be intrusted to the ignorant. So 
she hides them away in fissures and in caves, she buries them 
under volcanic floods, she covers them with strata spread out by 
the waves of the sea ; and she spreads over all a mantle of debris 
—of bowlders and gravels, and sands and soils; and over all 
she paints the bloom of the meadow, the variegated pattern of 
the copse, and the green of the forest; and then she smilingly 
exclaims, * 'My treasures are for those who can discover them. 
They who are worthy, by their intelligence may find ; they who 
are unworthy, by their ignorance must remain destitute. ' ' 

The people of the United States have chosen you — not by 
blind natural selection, but by intelligent choice — as their rep- 
resentatives ; not to make laws, but to discover laws, — the laws 
of nature, by which all these concealed treasures may be brought 
to light, and fall into the possession of mankind. How well you 
administer the trust the six hundred millions of annual mining 
product in the United States attests. 

I thank you, gentlemen, for this evidence of your labor and 
genius, and I congratulate your constituents for the choice they 
have made. 

There is an organization with which I am connected, — the 
Geological Survey, — established by the general government, and 
endowed by the munificence of the people, that is working in co- 
operation with many other organizations established by the sev- 
eral States, the purpose of which is to aid you in your work. 
This organization is endeavoring to map the entire area of the 
United States for your purposes. It is endeavoring to trace the 
various geologic formations, and to 'discover their relations of 
sequence and interdependence. It is investigating the more rec- 
ondite laws which control the distribution of values in the crust 
of the earth. All these tilings it is doing to aid you in develop- 
ing the mining industries of America. Let me assure you, as a 
representative from tliis body, that we are informed with the 
same purposes as yourselves, and that we also believe that re- 
search is a boon to mankind, in part through the increase and 
diffusion of knowledge, but in larger part through the increase 
and diffusion of industrial blessings. 



The history of the mining engineering of America is replete 
with the triumphs of science. In the Far West, where the soft 
breezes of the Pacific make music on giant Sequoian harps, there 
they harness rivers to mcmitors, and plough the mou nt a in s for 
gold; and the mining engineers, turning from these mighty 
tasks, engage in the deft and delicate work of extracting the 
grains of gold from the mountains of sand. Elsewhere they 
penetrate through shafts into subterranean depths, and employ, 
in gold and silver mining, machinery for power and efficiency 
elsewhere unparalleled. F^m the depths of the mountain they 
pump rivers ^ousands of feet to the surface, and they shoot cars 
of ore from the hell of darkness below, to the heaven of light 
above, as if they were playing with toy -guns, such Titan boys 
are they. Farther to the east, all over the land, the mining 
engineers are opening the great coal-fields, and gathering the 
sunshine which nature has been storing for unnumbered cen- 
turies in the depths of the earth. In the lost years the vegetation 
of America raised its verdant arms to heaven, and, grasping the 
glad sunlight, fell prostrate on the ground, and, still clinging to 
its boon of light and heat and power, was buried in great coal- 
formations beneath the accumulating sands of seas. This fossil 
power and heat and light are brought once more to the open day, 
and employed as powers for the machinery of America in warm- 
ing the homes where wives and children dwell, and in illuminat- 
ing the towns and cities of the land. These mining engineers 
have discovered that ofttimes the strata of the earth are domed 
by geologic upheavals, and that they thus constitute great 
natural receivers for the gases distilled in the depths below. 
Into these receivers they penetrate with their tubes; and, be- 
hold I light, heat, and power are given to the world. Time 
would fail to tell of all the triumphs of the mining engineers of 
America. 

Gentlemen, I welcome you to Washington, and hope that your 
deliberations may be wise, and that your joy in our midst may 
be complete. 

ELECTRIC WELDING. 

In accordance with instructions from the City of London Con- 
tract Corporation, Limited, Alexander B. W. Kennedy, F.R.S., 
vice-president of the English Institute of Mechanical Engineers, 
recently visited the United States in order to see what progress 
has been made in the direction of the practical carrying-out of 
the Thomson electric welding process. His report is dated Feb. 
1. He visited the offices at Boston, and also spent about a week 
at their works at Lynn, Mass. Ue also visited five different 
works in the Eastern States (at Hartford, Ansonia, Brooklyn, and 
Trenton) where Thomson electric welders have been in use for 
some time (in some cases over a year) commercially. 

The welding of iron and steel wire -was one of the first matters 
successfully carried out by the company. He saw at the works 
of Messrs. Roebling, Sons, & Co., at Trenton, a welder which had 
been at work there for about thirteen months, for a great part of 
the time twentv hours per day, and the counter of which showed 
that 193,890 welds had been made with it. He also examined 
another wire welding machine at the Trenton Iron Works 
(Messrs. Cooper, Hewitt, & Co.), which had done about nine 
months' work, and had made 22,095 welds, and at the same 
works a portable machine, recently installed, which bad made 
9,022 welds. This last machine was so arranged that it could be 
carried about easily by two men, and connected with the mains 
at any part of the immense shop in which it was placed, so as to 
be used for mending or other welding, wherever required, with- 
out the necessity of bringing a heavy coil of wire to it. The 
managing partners of both the works spoke in the highest terms 
of the efficiency of the machines, and as to the great saving 
caused by their perfect utilization of short lengths and broken 
wires. The welding of brass and copper wire, especially the 
latter, naturally presented much greater difficulties than that of 
iron wire, but those seem now to have been overcome. Mr. 
Kennedy saw at the works of Messrs. Wallace & Sons, in An- 
sonia, a welder for this purpose, which was one of the first ma- 
chines put down, and had made 80,415 welds (by register) during 
the last thirteen months in copper and brass wire ; the latter, in 
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oertaiD cases, of the very bard and poor quality used for making 
pins. It was at the time being used for welding coils of brass 
wire into continuous mile lengths (twelve coils to the mile length). 
The wire was about an eighth of an inch in diameter, and of a 
very good quality of brass. 

Mr. Kennedy had five short pieces of the brass wire welded to- 
gether into a length of about 18 inches and the burrs removed 
(the whole operation only taking four or five minutes), and then 
took the welded pieces to the wire-drawer and had it passed six 
times through the dies, reducing its diameter from .12 of an inch 
to .081 of an inch. The existence of the four welds made no dif^ 
ference whatever in the drawing, which was continued until the 
diameter was reduced to about .002 of an inch. 

In order more thoroughly to examine the conditions of straight 
butt welding in ordinary sections, he made a number of experi- 
ments at Lynn. In these exx>eriments, as it was impracticable 
to measure the power going to the dynamo, he measured the net 
electrical power going to the welder, and also the exact time 
during which the current was supplied to the welder. These 
measurements were made on 25 pieces of wrought iron and steel 
bar of diameters varying from half an inch to two inches. No 
sensible difference between the iron and the steel in respect to 
power or time was found. The horse-power required varied, of 
course, according to the duration of the operation, and it has been 
found convenient to make this duration vary directly in propor- 
tion to the diameter of the bar, taking forty seconds as the stand- 
ard time for an iron bar of one inch diameter. Keeping to theee 
conditions, the horse-power per square inch of material remained 
very nearly constant for bars between half an inch and an inch 
and a half in diameter, its average value being 20.8. This corre- 
sponds to about 80 indicated horse-power at the steam-engine per 
square inch of welded section during the time that the current 
was on. This power can be very largely reduced without det- 
riment to the weld, if the saving of power should be of greater 
importance than the saving of time. Of course, with slower 
working, the quantity of work which a machine will turn out is 
proportionately decreased. 

The Thomson welders have been used for brazing as well as 
welding. At the immense bicycle-works of the Weed 8e wing- 
Machine Ck)mpany in Hartford, Conn., Mr. Kennedy found a 
brazing welder which had been at work about nine months, and 
which had made, by register, 20,800 separate operations. The 
managing director of the works said that he was now modifying 
the design of his bicycles throughout, with the special object of 
brazing or welding electrically as many joints as possible. 

Inquiries were made as to the wages paid to the men who 
worked the welders at the different factories visited, and it was 
found that in no case had highly skilled labor been found neces- 
sary. 

In summing up the whole matter, it may be said that the Thom- 
son electric welding process has already, in America, been carried 
fairly beyond the experimental stage, and has achieved sufficient 
success in regular commercial work of somewhat varied kinds to 
warrant the belief that its industrial future is one of the greatest 
practical importance. 

The process of welding in use by the Thomson Electric Weld- 
ing Ck)mpany has been fully investigated also by a United States 
naval board, consisting of George A. Converse, A. S. Greene, 
S. W. Armstead, and Gilbert Wllks, which convened at Boston, 
Feb. 10. They find that at the present time this process renders 
it possible, practically, to weld wrought-iron, cast-iron, brass, and 
copper rods from the size of the smallest electrical conductors in 
use for distributing purposes, to rods of two and a half inches 
diameter, and to weld pipes of larger sizes; to weld dissimilar 
metals, and pieces of different forms of cross-section; to join by 
welding the ends of wire cables, and to form welded rings of 
small or large diameter. 

The board is **convinced that the Thomson welding process can 
be found of great utility to the naval service, both on shore and 
afloat, for the following reasons: it can be used (a) in welding 
breaks in rods without altering them either in length or shape; 
(&) for welding tubes; (c) for welding angles and shapes of intri- 
cate form; (<2) for welding coppor, brass, cast-iron, or other 



metals; (e) for heating metals for forging, tempering, iEind upset- 
ting; and (/) for welding wire cables.^' 



HEALTH MATTERS. 
Consumption in Hayti. 

Thb natives of Hayti believe phthisis pulmonalis, according 
to Dr. R. P. Crandall (Medical Record, Jan. 11, 1890), to be 
both contagious and infectious, and fear it much more than 
yellow-fever or small-pox. 

A native who is believed to be affected with this disease is 
avoided and shunned by all who know him, and becomes an 
object of prayer for the priests, and of pity for the people. 

When a consumptive dies, the entire contents of the room 
in which he died are either destroyed cr thrown into some 
place set aside by the government for that purpose. This sac- 
rifice of property not only includes the furniture of a room, 
but also articles of value, such as jewelry, gold, and precious 
stones. This idea of destruction is carried to such an extent 
by some, that the paper is sometimes removed from the walls, 
and the floors torn up. Cases have even occurred where small 
houses, in which deaths from phthisis have taken place, were 
burned down to the ground to prevent the spread of disease. 

' 'While riding one day near the suburbs of Cape Hay tien, the 
commercial capital of northern Hayti," writes Dr. Crandall. 
' 'I came across a sort of marsh or land of mud known as the 
Cimetiere des Chevaux. Scattered over its surface, and half 
sunk in its muddy depths, were innumerable household articles, 
furniture of all kinds, sewing-machines, pianos, book-cases, 
books, etc. Here and there also appeared tte whitened skele- 
tons of animals. My curiosity being excited, I asked of a 
native standing near the reason for this apparent waste of 
property. He informed me that the Cimetiere des Chevaux 
was a repository for the dead bodies of anmials, and for every 
thing that was found in the room of one who had died from 
la poitrine ('consumption'). When asked if any thing waa 
ever removed from the cemetery, he answered that nothing 
would induce a Haytien to even touch any thing that had been 
placed there. I found this to be strictly true, as on several 
occasions I offered natives sums of money to bring me articlea 
from the cemetery, and was always refused with looks of horror 
and repugnance. On careful investigation, I found that 
phthisis was regarded as contagious by all classes throughout 
Hayti." 

Thb Hour at which Death oocurs. — From a study of fifteen 
thousand cases, extending over a period of twelve years, Dr. 
J. F. Bums states, in the New York Medical Journal for Jan. 
4, 1890, that it would appear that death occurs seemingly 
without any particular predilection for any certain hour, and 
that the number of deaths for each hour is very evenly propor- 
tioned, considering the large number of cases taken and the time 
covered. The only very positive conclusions the author has 
formed from the figures are (1) that the idea that more deatha 
take place in the early morning hours is an erroneous one; (2) 
if stimulants are to be pushed in disease during these hours, 
the practice must be justified upon some other ground than U> 
avert the possibility of danger supposed to be very probable at 
this period; (8) that the vitality of an individual in disease 
is not regulated by the same iufiuen es or subject to the same 
laws that govern the vitality of a healthy human being, the 
normal equilibrium maintained in health between the mental 
and physical states being altered. 

POTREFAcrnoN AT GREAT DEPTHS IN THE Sea.— Dr. Reguard 
has raised the question, says the Bristol Medical Journal, as to 
whether a corpse which sinks to a very great depth is preserved 
indefinitely or otherwise from putrefaction. According to hia 
researches, published in the archives of the Biological Society 
of Paris, putrefaction does not take place in decomposable sub- 
stances submitted to a pressure of 600 to 700 atmospheres. 
These figures correspond to a depth of 6,000 or 7,000 metres at 
sea. From these experiments it must be concluded, accordinic 
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to Dr. Heg^nard, that there is a total ahsepce of putrefaction 
in the greater depths of the sea. The curious "abysmal" 
fishes discovered in the ''Challenger," and other expeditions 
appear to rise after death, so that they are sometimes found on 
the surface; though, as a rule, they go to pieces, as the sur- 
rounding pressure diminishes, long before they reach the air. 
Still, there is no proof that bathybial or abysmal micro- 
organisms do not exist; and, if so, they could cause decompo- 
sition in the corpses of men as well as in the dead bodies of 
abysmal fishes. The question is of considerable medico-legal, 
and yet rather biological, interest, and it is far from settled. 



NOTES AND NEWS. 

AoooBDiKO to Nature, for the purpose of growing plants un- 
der more natural conditions than those usually afiforded by the 
soil and surroundings of ordinary botanic gsordens, M. G. Bon- 
nier, the director of the Botanic (harden in Paris, has obtained 
from the director for higher education in Paris the grant of a 
piece of land in the forest of Fontainebleau as an annex for ex- 
perimental culture. It has been placed under the special charge 
of M. 01. Duval. 

— A pamphlet published by the Cornell University Christian 
Association, containing a map of the campus, and giving de- 
tailed information about the village of Ithaca, the uniyersity 
buildings, examinations, boardingnhouses, etc. , will be sent free 
to prospective students. Apply to the treasurer of the Cornell 
University, Ithaca, N.Y. 

— One of the problems presented by the frightful eruption of 
Mount Bandai in Japan, two years ago, was the manner in which 
a large number of holes in the earth in the neighborhood of the 
mountain were formed. It wa^ suggested, says Nature^ that they 
owed their existence to the falling of rocks and stones cast up by 
the eruption, while another theory was that they were formed by 
forces beneath the surface. At the last meeting of the Seismo- 
logical Society of Japan, Dr. Ejiott read a paper on the first 
theory, in which he demonstrated that it was quite insufScient 
to account for the phenomena. Professor Milne, it may be added, 
has expressed the same view from the beginning. 

— Mr. A. R. Bonsdorf has contributed to the Izvestia of the 
Russian G^graphical Society (vol. xxv. 5) an elaborate paper 
on the conclusions as to the secular upheaval of the coasts of 
Finland which may be drawn from the accurate measurements 
made since 1858 under the direction of the Finska Vetenskaps- 
Societeten. It appears from the mathematical analysis to which 
the measurements have been submitted, as we learn from Naturet 
that the average upheaval of the coasts of South -West Finland is 
55 centimetres per century ; and that the rate of upheaval in- 
creases from Ut-5 (in the Aland Islands) towards the north, and 
towards the east as far as Porkala (not far from Helsingfors), 
whence it decreases again towards the east. The interpolation 
formulae better correspond to actual measurements if the changes 
of the level of the Baltic Sea resulting from the changes of at- 
mospheric pressure are taken into account. 

— An expedition has been despatched by the Peruvian Gov- 
ernment to the Javary River, on the borders of Peru and 
Bolivia. The primary object of the expedition, as we learn 
from the ' 'Proceedings of the Royal Geographical Society, " is a 
military one, being the chastisement of the Indians for the 
murder of white traders ; but, as not less than five scientific 
men accompany the party, some important results with regard 
to the topography and ethnography of the region may be 
expected. Among the savants is M. Richard Payer, who, on 
returning to South America after a hurried visit to Ehirope, 
was invited to join the expedition. 

— An industrial exhibition will be held at the Swedish 
capital during 1892, a remarkably well-positioned site in the 
inoximity of the town having been fixed upon. A committee 
has been considering the financial question of the matter, and 
arrived at the result that the expenses would be likely to exceed 
the profits by 1,200,000 krona. This deficiency is proposed 
to be covered by a grant from the state of 400,000 krona (half 



to be taken from the industrial manufacture fund) , by a grant 
of 800,000 krona from the city of Stockholm, and the balance 
of 500,000 krona it is proposed to raise through a lottery. 
Stockholm is a beautiful town, and the Swedish manufacture^ 
are sure to exert themselves: so the exhibition should become 
one of some interest, even in these days of excessive exhibitions. 

— The annual report of the trustees of the Lenox Library 
shows that there has been no change in the condition of the 
library since their last report to the Legislature. A re -arrange- 
ment of the various collections of which it is composed, begun 
during the year and still in progress, was determined on by 
the trustees with a view to its easier administration in the 
service of the public, who are freely admitted to its inspection 
and use. The total number of visitors in 1889 was 8,708. An 
addition of special interest has been made to the picture-gallery 
in the gift, by Mr. Alexander Maitland, of the portrait of Van 
Brugb Livingston, by Sir Henry Raebum. The chief additions to 
the other collections have been made by the purchase of the 
library of the late president, Robert Lenox Kennedy. The Drexel 
Musical Library, the legacy of the late Mr. Joseph W. Drexel, 
has been completely arranged in special cases. The completion 
and publication of the catalogue, which is now in progress, 
will make available to the musical world what is perhaps the 
most important collection of the kind in this country. 

— An interesting paper by Major Rogala von Bieberstein, 
German Army, has appeared in the February number of CoUmrn's 
United Service Magazine, The principal deductions derived from 
the last summer (1889) manoeuvres in the presence of the 
Emperor, when * 'extensive use was made of smokeless powder 
by different divisions of the Guards, as well as by the whole 
of the Tenth Army Gorps," may be summarized as follows. 
Cast-steel guns were seriously injured; bronze guns were 
unaffected ; steel-bronze guns are recommended. It was found 
necessary to lubricate gun -barrels from time to time by means 
of an oily cloth. The cartridges take up less space in the 
powder-chamber. Whether with guns or rifies, "a better 
aim is obtained, as also quicker firing; it is easier to judge 
distances; a better view of one^s own troops is obtained; a 
clearer general view is presented; and a better control in 
directing an attack or defence is practicable. . . . Troops can 
suffer great losses from an enemy's fire without knowing 
whence it comes, and whither they shall direct their fire in 
defence. . . . The artillery. . ; will in future fill their shells 
with explosives which produce dense smoke, in order the better 
to observe the ' ' bursts. ' 'Cavalry will suffer more than any 
other branch of the service by the introduction of smokeless 
powder, for their best friend was always the smoke which 
veiled their attack. . . . Their tactical worth in field opera- 
tions will become much less*' than formerly. As to the de- 
fence, defenders "can use their weapons with more compos- 
ure, especially in the front line, than can the attacking party. 
. . . The spade will play a more important part than for- 
merly, as well for the infantry as for the artillery." As 
regards the attack, the cavalry will reconnoitre a position 
under great diflQculties, they * 'must be prepared to suffer . . . 
greater losses than heretofore," and "must develop a more 
careful reconnoitring activity. . . . The attacking party of 
to-day must make great use of his artillery to shake the 
enemy's infantry" before the position is assaulted. Major 
Bieberstein considers that the "attacking force which leaves 
its cover to advance will be cut down by a murderous fire, 
better aimed than formerly. . . . The increased deadly effect 
of the repeating rifie and smokeless powder on an enemy 
repulsed after an unsuccessful storm, will tend to annihilation, 
and probably change an orderly retreat into hopeless fiight." 
Applying these deductions, it appears more than ever necessary 
that generals in the field should be experts of the highest order. 
Also it appears that the preponderance of advantages gained by 
modem inventions lie with the defence, and that troops which 
may not possess sufilcient experience to attack, may neverthe- 
less defend a good position against the beet soldiers in the 
world, and especially in an enclosed country. 
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BOOK-REVIEWS. 

Emigration and Immigration By Richmond M. Smith. New 
York. Scribner. 12°. 

Thb New England States were settled by a set of persons 
with very fixed ideas as to the proper way of conducting Church 
and State, and those who came later from the mother country 
to settle found that they must follow exactly in the footsteps 
of those already there, or be subject to abuse and even most 
cruel persecution. Those early puritans must have looked on 
the later comers as immigrants among themselves who had 
colonized the land. 

We are now experiencing a somewhat similar condition of 
affairs. Our author, with others, extends the colonization period 
to the time of the Revolution, or, as few new-comers came 
to the country from 1770 to 1820, even to this latter date. 
Those who possessed tl^ country did not by any means agree 
among themselves as to what sort of a country, politically and 
socially, it should be ; but still a very successful democracy 
was established, with a fairly uniform conception among the 
people of what was beet for them. 

But since 1820, owing to the existence here of vast tracts of 
unoccupied farming-land, and to the development of methods 
of transportation with an accompanying enormous reduction in 
the cost, millions of people have left Ehirope to make new 
homes for themselves in this country. The result is, that, as 
Richmond Smith puts it, nearly the half of our population is 
made up of persons either of foreign birth or whose ancestors 
came to this country since 1820. 

*'What is to be the effect on our institutions?" is the query 
to which this book on emigration and immigration is written. 

The need of such a book is obvious when one considers the 
paucity of available literature on the subject. There are, of 
course, numerous magazine and review articles, and numberless 
newspaper squibs. The last are buried hopelessly, and the 
former are by no means easily accessible even in the largest 
libraries. Every one knows what repulsive volumes are the 
government reports on any subject, published, as they mostly 
are, without any intelligent editing. So it happens that 
Richmond Smith has given us a most convenient and needed 
summary of the facts on the subject under discussion. 

That the question of government regulation of immigration 
has been a burning one, goes without saying. The immigrants 
come here to earn a living, and a better living, as they believe, 
than they have had in their old homes. But in going to work, 
on arrival, Tom or Jerry appears to displace some one already 
in possession of a good job: so over and over again a cry has 
gone up from the laboring classes for a checking of this inflow 
of rival workers. 

In the main, the immigrants come because their husbands, 
families, or friends are already here; and no reason appears 
why this process should not continue, so long as any induce- 



ment exists for them to come. This is what is happening as 
the result of affairs as they have come naturally to exist. No w, 
our author is one of that new school of economists who think 
that the haphazard evolution of mankind should not be allowed 
to go on longer unguided. This school would have all things 
human guided, and, as the State, whatever that may be, is the 
only body strong enough to enforce its guidance, guided by the 
State. The State is doubtless wiser than it once was, but then 
it has more difficult problems to deal with as it grows more 
developed. But how is that acme of State wisdom to come 
that shall make it possible for the State to deal intelligently 
with the immigration of a million of people to this country 
in a year? How is it likely that the State can wisely do more 
than say that paupers and members of the other defective 
classes shall not come, and possibly that the bringing in under 
contract of bands of laborers is no longer necessary? 

That this influx of new population is going to have an effect 
in changing our institutions is doubtless true ; and let us hope 
that the remnants of some of the institutions of our revered 
pilgrim fathers may be swept away, now that we no longer 
believe the devil is lurking beind every wood-pile, as did our 
ancestors. 

Let us see that the immigprants coming are sound in body and 
mind, that they are brought here in human fashion, and that 
they are not fleeced after their arrival ; but let us not dread the 
effect on the institutions of the future of sane men living in a 
free country. 



LETTERS TO THE EDITOR. 

*0* Correapondenit are reque$ted to be n» brU-f as po$»ible. The writer'* namt 
U in all eateM required a$ proof of good faith. 

The editor will be glad to p*tbliah aaif queries consonant with ths character 
of the Journal. 

On request, ttoenty copies of the number containing his communication will 
be fumishitd free to any correspondent. 

The Cause of Rain.> 

In a paper entitled **0n the Cause of Trade- Winds," which I 
recently had the honor of reading before the society, I gave my 
reasons for assuming that the actuality which lies behind the 
really abstract term ' *a centre of high pressure' ' is a body of un- 
saturated or dry surface-air, or what may be called an air- 
cushion. I now propose to continue this train of thought by 
dealii\g in a similar way with low pressures, or cyclones, there- 
by trying, if possible, to arrive at a definite conclusion as to the 
actual cause of rain ; rain being the most prominent feature of 
cyclones, or low pressures. 

The difficulty in approaching this subject lies perhaps herein, 
that, as Mr. Scott says in his * 'Elementary Meteorology, ' ' 1887» 
**almost every one imagines himself a bom meteorologist," and 
therefore in all likelihood almost every one of my present audi- 
ence has formed for himself a more or less definite opinion of the 
cause of such an every-day occurrence as rain. To shake this 
faith a little, and to show you that we here really stand before a 
problem which has not as yet been solved, I may commence by 
quoting what a man of Mr. Scott's experience says. **We most 
admit," says he, ''that the study of weather has made next to 
no progress at all in gaining an insight into the agencies which 
are at work in producing the various phases of weather;" and, 
* 'unless this be secured by careful and long-continued attention 
to a few simple and obvious principles, the labor bestowed on the 
most complete mathematical discussion of the results will be 
thrown away." 

It is indeed a curious fact that the more pains meteorolog^ista 
have of late years taken in trying to bring the accumulated facts of 
observations to agree with tiieory, the farther they seem to have 
gotten away from their goal. Tliey may not all admit this, but 
it is a sign of a wise man that he admits when he knows nothing ; 
and, as we have just seen, Mr. Scott for one is evidently fully 
aware of the defects of his science, which he declares can hardly 
be called a science as yet. 

To make you a little familiar with the difficulties we have to 

> The sabstanoe of this letter was read before the Amerioan Society of CiTil 
Engineers, Feb. 19, 18B0. 
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fiDGonter, I ma; ixaameaoe tj giviiiK an aooonnt ot the nin 
tbeories which have been popularly adopted bj meteoroloifiatB. 
These have been condenaed in the following worda l^ Hr. 
Soott:— 

' 'Rain Is produced bj the chilling of air more or leee charged 
witlt moisture. This is effected ia various ways, of which the 
following are the principal: No. 1. Hie ascent of acurrentof 
damp air, which is chilled aa it riBee; No. 3. The cmitact of 
warm and damp air with the colder surface of the groand, aa in 
case of our own went coasts in wlntor [England] , where the land 
is ooldtf than the Bea-surtace; No. 8. The ntizture of masses of 
hot and cold air," 

In (he first place, it seems strHuge that rain should be caused 
by the chilling of the atmeeidiere, as rain ia almost invariably 
accompanied by milder weather. A certain type of mild weather 
is nearly always the forenmner of rain. During the rain the 
temperatoie hardly sinks, although the sun ia prevented from 
Hhining qd the gTotud ; and we genemlly expect wartno' weather 
to follow after the rain. These remarks may serve to rouse sus- 
pici<m against the theory ot lain being caused by chilling, for 
we may feel perfectly sure that any theory which goes straight 
against Uie general weather indication must be wrong from the 
oalaet. However, let us now examine the theory in detail. 

Of these three causee. No. S is by the author himself placed 
?ton de combat, when he states that Dr. Haun of Vienna has 
calculated, ■ 'that even by HMiiining a vety extreme case, which 
could hardly occur in nature, there could not be produced aa 
much as the twentieth part of an inch of rain." 

Cause No. 2 is by the author partly included in cause No. 1, sa 
the sloping land-surface causes the air moving against it to as- 
cend. As to the other part of it, I fail to see how contact be- 
tween a cold surface and warm air can produce rain. It can pro- 
duce deposit of dew, as, for instance, when we bring a glass of 
cold water into a heated room ; but rain always falls from a con- 
siderable distance from the groond, and is therefore not created 
at the place of contact of the air with the land-surface. 

We are therefore now reduced to caiue No. 1 as the only possi- 
ble cause of rain. This is, however, worse than any cause at all, 
aa may he sasn from the following simple and well-known ex- 
periment. If, under the piston of a strong glam cylinder, we 
have air saturated with moisture, and press the piston down, a 
portion of the moisture is condensed into water, as is serai by the 
mist fOTmed, and the trickling of dew down the inner surface of 
the glass veceel. The temperature is raised by the compression, 
but not sufSciently to prevent condensation frcsn taking place. If 
we now draw the piston back to its first poeiticm, we find the air 
under the piston in the same condition as when we started the 
experimenL But this means, that, by expanding the air, the 
moisture which was condensed into water 1^ the compression has 
again evaporated. The air, therefore, gets chilled by the ex- 
pansion, but not sofflciently to prevent this evaporation from 
taking place. 

The consequence is, that the chilling produced b^ expansion 
during the ascent of a current of damp air can under no circum- 
stances cause condensation of its moisture into raiiL Hie ex- 
periment, however, shows tliat condensation or rain can be pro- 
duced by a body of saturated air being brought under greater 
praasure; and of this we will just make a passing note. 

The modus at the ascent of a current of damp air is by most 
metecTologists considered to be the chief cause of rain, wid is sup- 
posed to take place at the centre of a cyclone. It is thus main- 
tained that there is a certain inward movement of Uie circulating 
Borface-air in a cyclone, and that for the air (this is supposed to 
be always damp air) which is carried by it towards the centre 
there la no other means of escape hut to rise at the centre. How 
aheord this whole explanation must appear to anybody who has 
been living in deserts or arid districts, will be observed when I 
menticn, that, while I was in Australia during a period of very 
■evere drought, a break in the drought was caused by a series of 
cyclooes croseing the country,' entering in the northern part 
<^ New SouU) Wales, and passing out again through Victoria, 
tlteraby drenching a narrow strip of land about SO miles wide and 
> 8m H. C. Souel, Baport oo B«lnf*U ol Na* Booth Wkles. 



400 or (HH> milea long with rain, while on both sldee the dronght 
continned uninterruptedly. It eeems difficult to explain how 
this cyclone shonld have gathered its supply of moisture ftoni 
moisture rising from the dry surface-air over a perfectly dried- 
up country. 

What we want is evidently a rain theory which is capable *jt 
accounting for rain, whether the surface over which a cyclone 
pssniw is wet or dry, or whether It is giving off vapors or not; 
and I have taken pains to show how utterly incapable the ex- 
isting theories are in this respect, so as to clear the atmosphere 
from old cobwebs which might stand in the way of an entirely 
different view of the whole question, being well aware of the- 
oppcsition with which new theories are generally met at the be- 
ginning. 

In my panqihlet on drought I called attention to the aqueous 
v^tior aa the element of the atmosphere to which some unknown 
quality was likely to adhere, and hy knowing which we shonld 
be able to explain the whole atmosfiieric puzzle. With the ob- 
ject in view of finding this secret, I undertook in April, 1888, a 
series of observations tnnn the tower of the Bonen Cathedral in 

The objeot of these observations was to Bscertain the difference 
in barometrical pressure existing between the two ends of averti- 




cal air-column, and to observe how far and in what manner thia 
difference, or the weight of the air-column, changes when the 
state of humidi^ of the air varies. At the base and top of Qie 
steeple of the catliedral, which is upwards of 000 feet high, waa 
established a station containing quicJcsilver barometers (and ane- 
roid barometers to check the readings of these) and dry and wet 
bulb hygrometeis. At convenient places between Uie two sta- 
tions, thermometras were hung out witb the object of i'*ffi*"'pg » 
fair average of the temperature of the air-column. 

The two stations were rawnected with a telephone ; and at con- 
iiKiient hours, at any time during Uie day at night, for a period 
of about fourteen days, synchronous readings of all instmmcaitB 
were taken at both stations. 

The instruments were tlw best and newest made by M e s ai s. 
NegT«tti and Zambra of London, and were all adjusted at tlie 
Eew Observatory. It is my pleasant duty to mention here that 
this well-known firm of iusUrument-makera wrote me a polite 
letter, in which they offered the loan of their inetnunenta free 
of charge, considering the interest involved in jaj researchee. 
To assist me In making these obeervations, I secured the ae iv tc o 
of Hi. HcClellas of the Greenwich Observatory, who baa had 
many years' experi«ioe In handling the most delicate meteorolo- 
gical insteuments. 

Thus every thing possible was done to obtain reliable obeerva- 
tions, and the result wasasstated below. Instead of reproducing 
here the figures of my own personal observations, I think it will 
be more to the purpose to point out how the same result can be 
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distinctly traced in the observations made by othen, who at the 
time were not aware that these results could be deduced from 
tfaeir observations. 

As such, I have selected Professor S. P. Langley's **ProfBS- 
Bionftl Papers, Signal Service, No. XV., War Department, U.S." 
Ohi p. ^91; is a table showing the results obtained by measuring 
tte altitude between sea-level and Lone Pine, Mount Whitn^. 
Of tibese forty measurements, I have in the following table given 
the ten highest (upper half of table) and the ten lowest (lower 
half), arranged according to the height. 

TkMe of Barometric Measurements of Altitude between Sea-lJtvel 

and Lone Pine^ Mount Whitney, 



Time of 

Obserratlon. 

1881. 



Aiig.SB, noon. 
Ani^ SB, p.m. 
i06pA. 8, noon, 

88^ noon. 

80^ noon. 
Bept. 8,9 p.m. 
Aug. S4, noon 
Aug. 17, noon 
dStopt. 8; noon. 
Aog. M, P.M. 

Aoff. 90, 9 P.M. 
;, 10, noon 
S8»0p.m. 
An^ 18^ p.M 
Aof. 81, 9 P.M. 
Aof. 80, 9 P.M 
Aug. 87, P.M. 
Aug; St, p.m. 
Aug. 8S; P.M. 
Aug. 10,0 p.M 
Sept. 7, P.M. 
Sept. 8, p.m. 





Weight of 


At Lone Pine. 


Besolts 


Ynporln 






In Feet. 


Inohes of 


RelntiTe 


Tempernture, 




Merouiy. 


Humidity. 
i 10.8 


Fahrenheit. > 


4,140 


0.1864 


87.8» 


4,080 


0.1888 


98.8 


65.7" 


4,080 


0.1060 


i 8.7 


86.4» 


8,960 


1087 


16.6 


80.6« 


8,940 


0.9061 


18.1 


88.6« 


8,040 


0.0060 


18.6 


60.1* 


8,040 


0.9166 


16.0 


86.6* 


8,900 


0.1789 


14.9 


84.6* 


8,900 


0.1808 


9.9 


67 8* 


8,016 


0.1981 


99.0 


67.9« 


1 

8,880 


0.9787 


86.6 


78.0« 


8,880 


0.9616 


17.8 ' 


91 .8« 


8,816 


0.9608 


88.8 


66.7* 


8,800 


0.8814 


78.0 


64.7« 


8,700 


0.9190 


; 467 


e7.6» 


8,700 


0.8868 


58.1 


66.6» 


8,760 


0.9648 


68.0 


61.0*» 


8,760 


0.8084 


86.4 


79.9» 


8,760 


0.8889 


1 70.1 


66.7» 


8,710 


0.8406 


71.6 


87.6« 


8,015 
8,690 


>noreoord 







> The ten highest gire an nrenge of 80« F. ; the ten lowest, 68« F. 

Alongside of each of these fig^ures will be found a number rep- 
iting the weight of vapor per unit of volume contained in 
the atmosphere at the time of obeervation. These latter numbers 
are obtained by multiplying the relative humidity at Lone Pine 
<see table . in I^ngley, p. 177) by the elastic force of vapor 
<Glaisher' stables). 

The difference between the maximum and minimum result is 
.520 feet, or 14 per cent of the trigonometrically surveyed height, 
.8,760 feet. This latter number was obtained by the engineers 
who built the railroad passing Lone Pine. Langley's party 
wrote to the engineers for this information, and awaited their 
reply with considerable anxiety. 

Ftom the table it will be noticed that the amount of vapor in 
the atmosphere was considerably less when the ten highest re- 
sults were . obtained than when the ten lowest were obtained; 
and, as perhaps may be better illustrated by the accompanying 
.diagram (Fig. 1), there appears to be an unmistakable relation 
between the measured heights and the humidity of the atmos- 
phere. The heights are here placed at distances from the verti- 
cal line to the left proportional to the amount of vapor in the 
stiTy and the line a b shows the general tendency of the figures. 
That these do not follow thd line a b more closely, may be ac- 



counted for by the humidity of the air having been measured 
only at one end of the air-column; namely, at Lone Pine. TliiB 
seems to prove the greater buoyancy of cold vapors compared 
with warm. 

We may, however, trace another coincidence in our table. It 
will be noticed that the ten highest results are generally frcnn 
observations taken at noon, when the thermometers showed a 
relatively high temperature, while the ten lowest results are all 
(except one) from observations taken at 9 p.m., when the tem- 
perature was considerably less This is only what we might 
have expected, and shows that the buoyancy or tending upwards 
of the vapors in the atmosphere is considerably greater at a lower 
temperature than at a higher, as explained elsewhere. 

Professor Langley's observations give results corresponding to 
those I obtained at Bouen, and the relations here pointed out 
may be traced in numerous works from ancient and modem times, 
though perhaps not in all. However, it should be remembered 
that it is not so much my present purpose to show how the meas- 
urement of altitudes by means of barometers may be carried out 
with greater accuracy than hitherto (this method being highly 
unsatisfactory for obvious reasons) as to show that the hidden 
agencies which are at work in the atmosphere, and without as- 
suming which the whole atmospheric problem remains unsolved, 
may be distinctly traced in theobeervations carried out by others. 
Surely we must expect to find the secrets well concealed, or they 
would have been demonstrated ages ago; but here, as elsewhere, 
it is the instances when * 'the sky is unobscured by clouds, ' ' to 
use a figure of speech, which we must select to make our ob- 
servations, and Langley's table is such an instance 

The results of my experiments above referred to showed that 
an air-column 150 metres high, between the top and base of this 
tower, became 1.8 per cent lighter by an increase of atmospheric 
humidity, indicated by an increase of elastic force of vapor of 
from .2 to .8 of an inch pressure. The temperature was reduced 
to 40^* F. , and the atmospheric pressure to 80 inches. 

According to Glaisher's * 'Hygrometrical Tables," one cubic 
foot of dry air at 40^ F. at a pressure of 80 inches, weighs 
557.8 grains, while one cubic foot of saturated air weighs 556 
grains. The difference, 1.8 grains, is about .0088 per cent of 
the whole weight. The dry air, by becoming saturated, has 
therefore suffered a loss in specific gravity of .0088 per cent, or, 
what is pretty nearly the same, it has been expanded .0088 per 
cent. 

According to my observations at Rouen, the loss in weight 
would, under similar conditions, have been 8.2 per cent, or ten 
times greater than shown by the tables. 

How are these seemingly contradictory results to agree? The 
method of taking the weight of a certain volume of air confined 
in a vessel, by which tilie tables have been computed, is emi- 
nently adapted to give us the exact specific gravity ; and the ex- 
periments have been repeated so often by excellent observers that 
we have no reason to doubt their correctness. If, therefore, we 
take it for granted that only one-tenth of the loss in weight sus- 
tained by the open colunm of air was due to expansion, the rest, 
or nine-tenths, must have been due to the 'buoyancy ^ of the 
aqueous vapors, which would carry a part of the weight of the air- 
column ; and this force could under no circumstances have shown 
itself under the experiments with air in confined vessels, whose 
absolute weight is taken in a vacuum. 

We have hereby been able to demonstrate the buoyancy of 
aqueous vapor in the atmosphere as a force that must infiuence 
the readings of the barometer very considerably, and we now un- 
derstand fully why the readings of the barometer are lower when 
the atmosphere is moist than when it is dry, as in an anti- 
cyclone or air-cushion, simply because the greater amount of 
vapors in the moist air carries a greater portion of the weight of 
the air-column overhead than when the air is in a dryer state. 

The atmosphere being a perfect mechanical mixture of air 
(O+N+CO,) and aqueous vapor (H,0), the buoyancy of the 
latter must mainly depend upon the difference in specific gravity 
between the vapor and the air by which it is surrounded ; and 

1 See my paper, ** On the Cause of the Diurnal Oscillation of the Barom- 
eter,'' in Engineering, London, Jan. 11, 1889. 
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we will now examine bow tliis changra for different teinpra«- 
torea and at diflerrait lerels. The following table is gathered 
bom Glaiaher'a "HygrometricAl Tablee" (IV. and VI.) :— 

Weighia in Oraina of One fu&tc Foot, at SO Inehei Pretture. 



VataNBlMlt. 


Dry Air. 


T»por. 


Batlo. 


0- 


«M4 


oa 


1.000 


lO* 


sgs.4 


o.s* 


TOO 


SO- 


S8I.1 


110 


447 


W 


BSSt 


1 w 


«, 


«° 


W.8 


t.w 




sy 


040.8 


4.10 


m 


4W 


ms 


B7J 


SI 


.TO- 


Bse.a 


SOI 


«e 


B0> 


sia.4 


lose 


47 


■«)• 


007.0 


14.85 


85 


MW 


070 


10 84 


Xt 



of its peiticlea acting aa ao many minute balloona. Some eight 
or ten tbooaand feet overhead, perhaps at a little diatance Ister- 
rall; from the moiat gronnd, according to the directi<»i in which 
the air moves over the groond, we notice an enormous cumulus- 
cloud being formed, end we have no doubt whatever that it ia 
cauaed bj the current <rf damp air aacendlng trcm the moist piece 
of ground. 'Die ascending current, after having paaaed through 
the heated surface-air, gets Buddenljr into a much colder acratum, 
and condensation takee place by mixture of the rising damp air 
with the cold air it is passing through. As a rule, the chilling 
caused b; the expansion of the ascending current gives it a tem- 
perature pretty nearly the same as that of the air thiou^ which 
it passes. It is <mly when it is met by a sudden change in the 
temperature of the surrounding air that condenaation takes place 
by mixture, which we may express by saying that the ascending 
current has ' 'caught a cold. ' ' Instead, therefore, of it being the 
chilling by expansion which causes condensation into clouds and 
thereby rain, we see that it is a fact that the chilling was not 
BuflQcient when the ascending current was taken by surprise by 
the sudden change in temperature If Qie colder stratum of air 
be mo^ng along, we may notice a row of detached cumulna- 
clouda at aome diatance bom the ooe nearest to the moist piece 



It will be sees from this table how much lighter vapor ia than 
air, and that the diCCerence in specific gravity is highly increased 
aa the tempemtuse sinks. While air follows Osy Lnasoc'e law 
fay expanding by heat and contracting by cold, the vapor follows 
a law the reverse of Oay Luasac's by conti'acting by heat and ex- 
panding by cold, bat at a much greater rate for equal tempers- 

taisa: -givesua the qteci&c gravity of vapor, that of the surround- 
ing air being 1 ; it ahowa how the buoyancy of vapor I ~ ) ia 

atrongly iiKreased aa the temperature sinks. At 100° the specific 
gravi^ of vapor is one-twentieth of that of the surrounding air, 
«Dd at 0" it is only a thousandth part of it. The weights are 
measured under a pressure of 80 inches, the prenure at the earth's 
sorlace. To find the weights at higher levels, where the pressure 
is less, we have only to multiply the numbers of columns (a) 
aod (f) witli the same factor according to Marriott's law. As 
~ hereby remains unchanged, it appears that the buoyancy <rf 
vaifior in the atmosphere depends entirely upon the existing tem- 
peiatuiee, and is independent of the pressure, or the level at 
which the vapors are found. Aa the temperature constantly 
ainks as we rise in the atmosphere, the buoyancy of vapor, or 
the force with which vapors tend upwards as they rise to higher 
levels, is otourtiuitly increased, and at an astonishingly high rate. 
While, therefore, the speed with which vapora rise in tlie at- 
mosphere may be more or leas imperceptible at the ordinary tem- 
peratures at the earth's surface, ttb rapidly increased as the 
"wspora rise, and may attain an almost inconceivable magnitude 
in the extreme cold which exists at a great distance from the 
earth's surfoce. 

With the results deduced from the table fresh in our mind, 
we may now draw a picture from nature while trying to follow 
the vapors on their upward passage through the atmoaphere, and 
we shall aee how far our calculations agree with the natural 
phcDoomena. To take a distinct case before us, let us suppose 
that on a fine day, with high barcHneter, we are in a dry locality 
in which is found an isolated swampy place or lake (Fig. 2). 
While the surface-air is dry. generally, we find it moister over 
ttie awampy place, as the sun and the warm and dry air which 
peiwrw over it cause a strong evaporation to take place. The 
warm surface-air, though expanded by heat, moves over the 
ground without rising. It is first caused to ascend by being in- 
tennixed with the vapor-particles. According to their buoy- 
ancy, the vapor-particles tend upwards through the atmosphere, 
ttiereby carrying the air with which they are intermixed up- 
wards also, and the ascent of a current of damp air is established. 
The vapors are tbe real cause or life is this motion, each and all 




of ground, but they grow smaller and smaller the fartiier away 
they pass. They are thus cut oB from Ihe supply of damp air, 
and being surrounded by unsaturated air on all sides, and ex- 
posed to the sun's rays, they rapidly evaporate. 

The formation of these cumulus-clouds was therefore only a 
passing event in the ascent of the current of damp air ; and as the 
vapors rose before they were condensed, so they will rise again 
when they are turned into invisible vapor again, and the more 
quickly, the faster the temperature sinks during the ascent. 
While, therefore, air and vapor are equally expanded by decrease 
of pressure during ascent, the decrease of temperature acts dif- 
ferently upon them, having the effect of contracting the air, 
while the vapors are very much expanded. For both these 
reasons the buoyancy of the vapor is increased during the 
ascent. The vapors niust therefore necessarily rise as long aa 
there is any air to pass through, unless they meet with a layer of 
saturated moisture, or air saturated with moisture. 

The clouds produced by the ascent of a currant of damp air are 
cumulus-clouds, and they reeemble in their shape very much the 
mist cauaed by steam escaping from a chimney. The phenomena 
are, in fact, precisely similar; and the cumulus -clouds are in 
their nature as unatable a product as the mist from a chimney, 
only ttie first phenomenon ia on a much larger scale, and con- 
sequently it takes a much longer time for the cumulus-clouds to 
evaporate. 
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TbjB formation of this claaa of clouds has, howerer, had a voy 
diBturbing effect upon the oonclusions arrived at as to the cause 
of lain, particularly as they are not abeolutelj rainleas, but oc- 
casiiniall:r give a shower of rain. A shower., however, is a distinct 
case, which has nothing in common with the great rain, day's 
rain, or cyclona-rain, capable of yielding eight to tm inches of 
nun per diem. 

To ctmtinue oui sketch tram nature, at a considerable distance 
overhead we will generally <ai aoch a flne day, notice some ex- 
tremely IUj) and airy clouds, — the so-called mare's-tails, cirrus, 
or cirro-stratus. The sky is often suddenly changed from a per- 
fectly cloudless <aie to one completely covered by a thin layer 
("pallium," or cloak, as it has been called) of clouda; and rec- 
ords show that not only has it been the case with the small |M>t 
of the sky we can observe from one place, but ttiat t^e aky has 
been suddenly oomsd by these clouds far and wide for thousandg 
and thousands of square miles. 

Am to the height at which these clouds are found, I have par- 
ticularly asked Hr. Qlaisher, who is famous for his wonderful 
balloon -ascents. He told me that he had gtme up five and six 
miles, and passed through other clouds, but he never seeijied to 
get any nearer to the cirrus-clouds. He even went up seven 
miles; bat then he became senseless, and unable to oheerve any 
thing. To estimate their height at thirty or forty miles seems, 
therefore, hardly to be an exaggeration. 

What is the cause of these clouds, and where do they get their 
supply of vapor to keep them permanent often during the whole 
long day in the face of the shining sun? As they are strata-like, 
and entirely different in their shape Inaa ctunulus-clouds, we 
may feel certain that they are not, like the cumulus-clouds, 
caused by the ascent of damp air. But if tlteir supply of vapor 



a there is always shelter during such a gale, as shown by Uw- 
sheep and cattle which gather there. In other words, Uie 
current rises to its maximnm height at b above the inland slopfr 
of tiie mountain. Consequently that is where, aoctvding to the 
theory I am opposing, we should expect the greatest dowopoor; 
bat there is generally next to none, while the rain nearly all 
falls on the front side of the mountain. At c the ciUMNt la 
forced out of its horizontal directicoi, but a force can only be- 
communicated to an elastic body like air by cempresaing it The 
rain has therefore been caused t^ ocxiqKeeelon of saturated air. 




Fig. 5 represents a section of the atmosphere erf the eouthem 
hemisphere for the month of July, the section being made through 
the Tropic of Capricorn (see map in my paper, " On the Cause 
of Trade-Winds"). The intersected parts of the ttiree southern 
continents are at that time of the year in a dried-up state, and 
the air-cushions which consequently develop over their surfaces 
are thrown westwards avtx the oceans. The height of the vapor 
atmosphere over the surface of the earth is varying and at ita 
maximum in the anti-cyclones. If we should imsgine for a 
moment that there is no surface-evaporation, or QuX the earth is- 



is not to be found below them, it must he oa the other side of 
the strata, or above them. The oocoirence of cirrus-clouds is 
therefore an unquestionable proof of tiie existence of a uniform 
layer of saturated air at an exceedingly high level. 

Our table has shown us clearly where the invisible vapors must 
go to, and (he cirrus-clouds now show us where they are stored 
op at a great distance from the earth. Our only difficulty now 
is to explain how the vapors are brought down from this high 
level, or how they become condensed into clouds and rain. Fw 
all we know, a cyclone is a body of surface-air brought into 
rotary motion, and the effect of this rotation is that rain occurs, 
if anywhere, at crtowards the centre of Uie rotating body of sur- 
face-air; and this takes place whether the cyclone pntwm over 
the sea, over moist ground, or over dry land. The centrifugal 
force sweeps the surface-air frcan the centre of the cyclone. The 
partial vacuum iriuch is thereby [oroduced can only be filled np 
by the descent of the air or vapor above the rotating body of snr- 
faoeair. This is diereby brought onder greater ivessore; and, 
as the experinumt referred to above shows that condensation or 
rain can be produced by compression, we have herehy arrived at 
a possible explanation of cyclone-rain. This theory agrees with 
such a general observation as that the clouds are at their lowest 
level when rain comes from them. 

In Bgreement with this compression theory, we may explain 
the prevalence of rain on Oie rising slope of coast mountains, or 
moontain-ridgee in general. While rain falls at the centre of a 
cycltme, the sky at some distance from where the rain falls Is in 
a condition not far from giving off rain, and so the extra prees- 
u^ brought to bear upon this saturated air l^ meeting an ob- 
stacle, snoh as a mountain-ridge, cauaea rain to set in. 

The sketch may leinceent in section a mountainous coast, 
against whioh the moisture- laden clouds are driving from out at 
sea. The currant of air, by meeting this obstacle, is caused to 
rise, following something like the coarse shown in Fig. 4. At 
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perfectly dried up, the dry air would arrange itself in a unifona 
layer between the earth and the vapor atmosphere as a oontinnoua 
air-cushicm of uniform thickness, and there could be no possi- 
bility of rainfall. The tendency of the vapor atmosphere is to* 
wards such a r^:alar shape, but this tendency is counteracted by 
the varying degree of evaporation al different parts of the earth's^ 
surface. A strong surface-evaporation has the effect of decreas- 
ing the height of the vapor atmosphere over the surface td the 
earth, while little or no surface-evaporation has the opposite ef- 
fect. In the space between the anti-cyclones the height of the 
vapor atntosphere over the ground is comparatively small, and it 
reaches a minimum when (say, for instance, in the V-depreesion 
between two an ti-cy clones) the suiface-air is, by the currenta 
of opposite directions along the borders of the anti-C2n:looee. 
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brooght into rotary motion, which drives the surface-air away 
from a centre. The vapor atmosphere is thereby caused to ap- 
proach the earth's surface, and by thus descending is brought 
under greater pressure, so as to give off rain at the centre of the 
cyclone, as explained above. 

.Having, by a simple way of reasoning, arrived at the conclu- 
sion that an atmosphere of pure aqueous vapor must exist outside 
the atmosphere proper, we should not feel justified in stopping 
without carrying our idea out in at least some of its consequences, 
although the following remarks do not concern our immediate 
subject, the cause of nUai. Supposing there was an outer limit 
to this aqueous atmosphere, the diffioolfy which would present 



itself is, that we should find aqueous vapor alongside of thi» 
vacuum of space. It is well known that when moisture ift 
brought into an artificially produced vacuum, the latter gets in^ 
stantaneously filled with aqueous vapor. How is this experi- 
ment to agree with the popular notion that vapor, as well as the- 
other constituents of the atmosphere, is kept within limits round 
the earth by means of gravitation ? If the vapors of the supposed 
outer border of the atmosphere were prevented from entering- 
space owing to gravitation, how much more would the vapors at 
the bottom of an artificial vacuum be prevented from filling thia 
space, as the force of gravity is much the greater at the earth' a 
surface than at a supposed outer border of the atmosphere^ 
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Surely, we must conclude that it is impossible to imagine how 
moisture could remain in the air or on the earth's surface, un- 
less space were filled with aqueous vapor. The earth's surface 
being practically that of a huge drop of water, and this drop 
moving round the sun in a supposed vacuum, how could this 
moisture be prevented from escaping into space unless space was 
filled with aqueous vapor? The only thing to prevent such an 
emergency is the thin veil of an atmosphere; but this, being it- 
self all permeable and permeated with aqueous vapor, seems in- 
deed a very foot protection. 

Laplace's nebular theory of the evolution of the solar system 
points towards the same fact; for, if aqueous vapor has once 
been uniformly dispersed throughout the solar space, it follows 
of necessity that this space could not afterwards have become 
perfectly exhausted of aqueous vapor : gravitation towards the sun 
and the planets could not establish such a vacuum. 

If it should be used as an aigument against my theory, that we 
might with just as much right expect to find the other constit- 
uents of the atmosphere dispersed through space in a rarefied 
state, then I would say, as has been pointed out above, that these 
follow the reverse law of aqueous vapor by being contracted by 
cold, and that makes all the difference. 

The general conclusion I arrive at is, therefore, that the in- 
terplanetary space is filled with vapor in an extremely rarefied 
state. The sun and each of the planets is surrounded by a vapor 
atmosphere of a denser state, the quantity of vapor surrounding 
each of these bodies depending upon its size and its surface-tem- 
perature. The sun will for both reasons have by far the lion's 
share of such a vapor envelope. This theory seems to agree per- 
fectly well with the following observed facts: — 

1. The retardation suffered by the comet Encke indicates that 
this comet, when nearest to the sun (that is, at a distance from 
the sun about that of Mercury), passes through a medium of 
a certain resistance. 

2. The present condition of the surfaces of the four inner 
planets varies according to their distances from the sun, or, what 
is likely to be in proportion thereto, their surface-temperatures. 
On Mars we find more land than water surface, and a clear sky. 
The conditions on the earth in this req^ect need not be repeated 
here. As to Venus and Mercury, they possess an atmosphere of 
great density ; and, as they are constantly covered by clouds, we 
have no means of ascertaining the proportion between land and 
sea surface, but their clouded state seems to indicate that they 
must be entirely or almost entirely covered by water. These 
varying conditions seem to indicate that the planets are gradually 
approaching a state of being dried up, or that their waters and 
vapor envelope are gradually leaving them ; and the conditions on 
the moon indicate that this state will have been reached when 
they have become extinct planets. 

8. The moon being an integral portion of the earth, there can 
be no doubt but it must once have possessed surface waters and a 
vapor envelope in proportion to its size. It is now an extinct 
planet, and its surface is void of waters. What has become of 
this water, unless it has i)assed into space? 

We have hereby gained a fresh point of view, from which it 
may be worth our while to reconsider the former, present, and 
future conditions on the earth. Geologists have come to the 
conclusion that at the time of the coal period there must have 
been much less land surface than now, and that the atmosphere 
must then have been much warmer and moister than it is now. 
The land may, of course, gradually havQ emerged from out the 
seas since then, the quantity of water on the earth remaining 
constant; but it seems exceedingly more natural to suppose that 
the earth contained much more water during the coal period than 
it now contains. When, therefore, we nowadays find ancient 
sea-beds in the highest of mountain-ridges, we need not feel so 
sure that these have risen to their present elevated position from 
under the present level of the sea, as probably the sea-level was 
formerly quite different from what it is now. 

Mathematicians have at various times attempted to determine 
the outer limit of the atmosphere by calculating at what distance 
from the earth there would be equilibrium between the centrip- 
etal and the centrifugal forces acting upon the smallest particle 



of air, thereby arriving at results varying from fifty to two hun- 
dred miles, the difficult point being how to determine the actual 
mass and density of the particle of air. Other philosophers have 
seen the absurdity of imagining the situation of an air-particle in 
a state of uncertainty as to whether to remain with the earth or 
go off at a tangent, and therefore have concluded that the atmos- 
phere is practically unlimited. 

Another series df considerations has led to the conclusion that 
outside the atmosphere of air, which may be estimated at forty 
or fifty miles, must exist an atmosphere exceedingly thinner than 
air. These various theories are brought into perfect agreement, 
and the absurdities are avoided, by assuming my theory of an 
outer atmosphere of vapor, which is unlimited. 

It is truly said that there is nothing new under the sun, and 
we might therefore expect to find that my definition of the atmos- 
phere is merely a repetition of what has been said at former 
times. In his excellently written book, Mr. Scott points out 
that the old biblical scriptures, particularly the Book of Job, 
contain many a sound reasoning on the atmosphere which holds 
good to this very day. Not having found the information I 
wanted in modem works on this subject, I took the hint, and 
looked up these ancient sayings, until I came to a passage by 
Moses which made me pause. Perhaps Col. Ingersoll may some 
day point out some serious mistakes in my aigument or in the 
figures I have produced to support it, but at present it seems 
rather as if Moses managed to give us a pretty clear definition of 
the atmosphere when he wrote, '*And God said. Let there be a 
firmament [Hebrew, '^expansion"] in the midst of the waters: 
and let it divide the waters from the waters. And God made 
the firmament, and divided the waters which were under the 
firmament from the waters which were above the firmament: 
and it was so." 

The coincidence between this observation of Moses and the re- 
sult I have arrived at may perhaps, in our advanced age, be con- 
sidered merely as a curiosity ; but, considered as a purely objec- 
tive and perfectly unbiased view of the matter, it seems to me to 
afford some further interest. Moses could not argue much on 
atmospheric subjects, as he had no natural sciences to guide him, 
but neither could they lead him astray. His knowledge of air 
was very limited. He did not know that it exerts a pressure of 
fourteeen pounds per square inch, and that this pressure grew 
much less when he went on to Mount Sinai to write the Com- 
mandments; and neither could he have any knowledge of the 
existence of invisible vapor. But when he walked about in the 
desert for forty years under a generally serene blue sky, and on 
rare occasions saw a cycldne set iif, then he would observe this 
phenomenon exactly as Mr. Scott describee it nowadays: *'He 
saw the thin cirro-clouds overhead gradually change into stratus, 
and these gradually growing further condensed and sink to a 
lower level, until rain ultimately set in. ' ' He saw the clouds 
and rain being formed on the spot, and could have no suspicion 
of their being caused by vapors rising out of Hie dry sand of the 
desert, and so he wrote faithfully according to what he saw. 
Although, therefore, no doubt, there are more things between 
heaven and earth than was dreamt of in the philosophy of Moses, 
when he tells us that there is a firmament between heaven and 
earth, dividing the waters from the waters, the time may per- 
haps not be far distant when we shall all agree with him on that 
particular point. 

The nomenclature of clouds 'being a question which of late 
years has provoked considerable dispute, it seems to me, that, 
according to my explanation of the general atmospheric arrange- 
ments, clouds might more properly be grouped according to their 
cause or origin, rather than entirely according to their appear- 
ance, which is so varying and deceptive. We find, thus, two 
distinct groups of clouds ; namely, what we may call * ^evapora- 
tion clouds" and '^condensation clouds." 

Evaporation clouds are cumulus-clouds in shape. They are 
formed by mixture at the summit of a current of damp air rising 
from the ground. They are unstable and merely indicate a 
stage in the upward passage of vapors. They are essentially 
rainless clouds, and found in the expansion or cushion of unsat- 
urated air. They have their supply of vapor from below. 
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CcmdetuatioD cloads are stmtifled clonda, oimia, and stratus. 
Tb&y are formed b^ condensatioD b^ compreosion at the lower 
limit of the outer atmosphere of vapor, lliey are eBeentially 
rain-clouds, or those from which the great tain ultimately comes. 
They have dieir supply of vapor above tltem. 

Fbakk a. VsascHow, C.E. 



A New Meteorite. 

At b meeting of the Rochester Academy of Science held Feb. 
17, Mr. E. E. Howell gave an acconnt of a new iron meteorite 
recently added to the Ward and Howell collection. 

Thie meteorite was found April 80, 1888, about one and a 
half miles north of Welland, Ontario, Caoada. It was ploughed 
up by Walter Gangbell, and attracted attention by its speciSo 
gravity. Before throwing the mass aside as worhthless. a 
small piece was with much difflcalty tn^en oS. This piece, 
weighing five ounces, was kept by a Hr. Holland until Septem- 



the letb of the following month, about four feet to the east of 
where it fell. It is an aerolite weighing twelve ounces, with 
specific gravity roughly calculated at 3.43. H. L. FbB8T0N. 

BoabeMet. S.Y., Feb. S8. 

nroUSTttlAL NOTES. 
A Novel Electric Bell. 
Thb Jensen electric bell shown in perspective in Fig. 1, and 
in section in Fig. 2, possesses some novel features worthy of 
notice. It will be seen, by examination of Fig. 3, that the 
operating mechanism and the method of making the electrical 
connections difier materially form those in ordinary use. 
Only one magnet is employed Instead of two, and by the nse of 
extension pole-piecee at each end of the core the attractive force 
of the magnet is exerted oy a line parallel to its axis. In the 
ordinary form, the armature acts at right angles with the axis 
of the magnet. This new device, owing to its compactness, la 
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ber last, when he gave it to a friend, who, being convinced it 
was meteoric, forwarded it to Mr, Bowell. 

After careful search, the original mass was at last redis- 
covered in a pile of old iron. It is impossible to determine the 
original size of the mass, as it has been so long exposed that 
none of the outer cruKt nor characteristic pittings are pre- 
served, but only the general form, which is a kidney-sbsped 
mass, with the inner edge and smaller end drawn out thin. 
At two or three points the octahedral structure is well exposed. 
After being freed from all loose scales, the total weight, 
including the piece first broken off, is seventeen pounds and 
three-quarters. Hr. Howelt proposed to call it the * 'Welland 
meteorite," from the locality where it was fomid. Hr. 
Howell stated that this was the second meteorite they had 
received from Ontario. 

The first one fell about 2 p.H., Jan. 21, 1887, In the 
village of De Cewsville. It struck in tbe ditch by the side of 
the street, about fifteen feet from a lady who was passing along 
the middle of tbe street at tbe time. 

It broke through a thin sheet of ice, and was not found until 



peculiarly adapted to this form of bell ; and tbie 8tyle~[of 
magnet gives a powerful magnetic field, iDsuring quick and 
vigoroi? action. 

By reference to the sectional illustration, it will be noticed 
that the method of hanging the clapper is novel and very 
ingenious. Advantage is taken of gravitation, to an excellent 
purpose. This form of bell admits of its being used in many 
places where ii would be impracticable to put bells of the 
ordinary kiod. For instance, it can be hung to a clock, and 
with the nse of proper appliances made to strike the hour, or 
oftener if desired. It is slso adapted to church chimes, which 
can be rung on this principle as easily as playing on tbe key- 
board of a pianoforte. 

One great advanta<re of this invention in its application to 
locomotive bells is quite obvious. Instead of the fireman spend- 
ing half his time pulling the belt-cord, the bell by this new 
method would be placed at the command of the engineer, the 
same as the whistle or brake, and would be instantly sounded and 
the alarm made continuous by simply turning the switch. This 
ad^tatioD alone makes the invention valuable, to say nothing 
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of tbenDm«ronaappticatioii8,BucbMStteet-car0, mills, factories, 
prirate dwellings, and public buildiogs; in fact, wherever a 
bell is needed. These bells may be made to vibrate or make 
single strokee, as desired. This bell, which ia eztensivel; 
osed in England, is being introduced into thia countr; b; Mr. 
C. H. Ljman of the Eureka Electric Company of this city. 

The Robes Improved Shkft' Coupling. 
Tbkke waa on exhibition at the late Haritime Fair in Boston 
a moat intereating and valuable mechanical device, of which 
we present an illustration. This invention has for its object to 
provide a nnivereal sbaft-conpling of simple construction for 
oonnecting abafts placed at a variety of angles or at different 



mediate connecting shaft, and they are coupled with the shafts 
by a pair of oscillating or rocking bars, each pivoted at its 
centre on a pin or bolt within the ' slotted end of one of the 
shafts, in line with the axis, and having its opposite ends 
pivoted or joumaled within the adjacent jaws of the conptiog 
link. By this arrangement the power is transmitted from one 
shaft to the other in a direct axial line, and a steady and 
nniform motion insured under all conditions. All those who 
have had to labor with the appliances of the past for bringing 
about the same end must certainly be pleased with this for- 
ward step in mechanics, 

A visitor to the exhibition who was interested in mining 
was impressed with the great value of this device in being so 




THE B0BB8 UPBOTBD SBAPT-COtrpUMO. 



levels, or both, and which will lie noiseless in its action, and 
will transmit motion steadily from one shaft to another with 
a perfectly uniform and regular speed without regard to the 
load, thus avoiding the sadden jerks and irregular motion 
common to universal shaft-couplings as heretofore constructed, 
and which have rendered them unsuitable for general purposes. 
The invention consists in the combination, with a pair of 
shafta adapted to run at different angles or levels, or both, 
and each having a slot at its extremity, of an intermediate 
connecting shaft supported in suitable bearings between the 
ends of the two main shafts, and having a slot at each end, 
and a pair of coup ling- links or connecting pieces bifurcated 
at each end to form jaws. One of these is arranged between 
each of the main shafts and -the adjacent end of the inter- 



readily adjusted to all the varieties of angles required ii( 
working a mine, and intimated hie intention of using one as 
soon as possible. Another visitor claimed that it would 
entirely obviate the well-known difficulty among the builders 
of marine engines in adjusting the propeller-shaft to the 
engine, the adoption of the coupling rendering the absolutely 
straight abaft from engine to propeller unnecessary. Another 
thought it exceedingly useful in enabling a canal-boat to be 
lifted over sand-bars and other obstructions of like character. 
There are two or more in use in Boston at present, one of 
which has been mnning for three years, another two years ; 
and both are giving perfect satisfaction. Further information 
may be had on application to the Wyman Machine Company, 
236 Devonshire Street, Boston. 
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BCKOFVLA, BHOyvillJia ana 
CUROmO COVOtI or HEVKRE COLD. 
Aa Drugattlt tril II, bill be mirv f/mt grt 



i Hti Hetliod of Tnatinj Diseast. 

HOSPITAL REMEDIES. 

What are they ? There is a new departure in 
ihe treatment of disease. It consists in the 
collection of the specifics used by noted special- 
ists olEuTope and America, and bringing them 
vithin the reach of all. For instance, the treat- 
ment puT.tucd by special physicians who trrat 
indigestion, stomach and liver troubles only, 
wa« obiBined And prepared. The tiealmeni of 
other physicians celebrated (or curing catarrh 
was procured, and .so on till these incomparable 
cures now include disease of the lungs, kidneys 
female weakness, rheumalism and nervous de- 
biliiy. 

This new method ot "one remedy for one 
disease" must appeal to the common sense of 
all sufferers, many of whom have experienced 
the ill effects, and thoronghly realiie the ab- 
kardity of the claims of Patent Medicines which 
are guaranteed to cure every ill out of a single 
bottle, and the use of which, as statistics prove, 
hat luiaeJ mart slomacht than atiohel. A cir- 
cular descrihing these new remedies is sent free 
on receipt of stamp to pay postage by Hospital 
Rtmeiiy Company. Toronto, Canada, sole pro- 
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CAI^NDAR OF SCK^IETIBS. 
Philoaophiccl Society, Wuhington. 

March 1. — O. Bron-D Ooode, The Origin 
of our National Scientiflc iDBtitutionB ; C. 
B. Van Hise, The Pre-Oambrian Rocks of 
the Black Hills ot Dakota. 
Natural Science Asaociatlnn of Staten 



Feb. 18. — Hie secretarj of the building- 
fond committee made an informal report of 
progtess, showing the foUuwing status of 
the building fund: acknowledged at date of 
last meeting, $1,050; since pledged, Cspt 
A. L. Kinfc (additional), $100; A. Q. Hetb- 
feaeel, $100; Hon. George William Curtis, 
$100; C. W. Hunt, $100; J. Kadleti, $10; 
total amount pledged at date. $1,610. 
Amotig tbe various comtnnnications read 
was one from a prominent resident of the 
island, offering to donate half an acre of 
land for the building. The old milestone, 
formerly standing at the junction of Signs 
Road and Richmond Turnpike, was on ex- 
hibition, having been secured by the assooia- 
tion since tbe last meeting. This was sup 
posed to be the last one remaining on the 
old poet rout« between New York and 
niiladelphia, or at least upon that portion 
of it which crostied Staten Island. Mr. E. 
H. Eadie presented a large piece of drift- 
rock frooi Old Place, probably Oriakany 
aandsione, containing Spirifer arrectut. 

Royal Meteorolt^ical Society. London. 
Feb. IB.— Hon. Ralph Abercromby, Ob- 
servations on the Motion of Dust, as Illus- 
trative of the Circulation of the Almos- 
pbere, and of the Development of Certain 
Cload Forms ; Oapt. D. Wilson -Barker, 
Cloud Nomenclature ; E. S. Bruce, An 
Optical Feature ot tbe Lighlning-Flash. 
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Fever. 



Sufferers are not generally aware that Ibese 
seases are contagious, or ihat ihey arc dt 
the piescnce of living pata>iles in the lining 
cmbrane of ihe no<e and eustachian lubes. 
iCTOKopic research, however, has proved this 
be a fact, and the result of this discovery ii 
that a simple remedy has been form ulatird where- 
by CBlarrh. calarrhal deafness and hay fever are 
permanently cured in from one to three hitnple 
ap|ilicationa made at home by the patient once 



N.B.— Thi 

ointment ; both have been discarded by repu- 
table phy>icians as injurious. A .pamphlet ex- 
plaining this new trealment is sent free on 
receipt of stamp to pay postage, by A, H. Dix- 
on & Son. 337 and 339 West King Street. 
Toronto, Canada. — CkriitiaM AdveeaU. 
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lawful use, and all tbe conse- 
quences thereof and liable to suit 
therefbr. 
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Jnly, a position as laboratory assist- 
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R. L. Porter, Fenn. Mil. Acad.', Chester, 
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Address O. C, care Sciencb. 
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NEW YORK, Mabch 14, 



A NEW ELECTRIC TRAM8FER-TABLE. 

We illustrate od this page an electric traosfer-table, recently 
installed by the Spragae Electric Railway and Motor Company 
for the New York Central and Hudson River Railroad. This 
table differs from the earlier ones installed by the same com- 
pany chiefly in the electric motor, which is of fifteen horse- 
power instead of seven and a half, and also in the contact 
arrangement. The contact is obtained from a couple of heavy 
copper wires stretched about three feet apart over the second of 



Company, there is an overhead contact. The current used im 
only 320 volts, and hence, while not wholly pleasant to take 
in one's body, it is in no way dangerous. The current is 
taken from the same dynamo that furnishes light for the sta- 
tion. The full current capacity of the table-motor is 80 
amperes. 

The speed of the electric motor is governed by a ewitdi, 
which throw the winding of the field into different combina- 
tions, thus altering the current, maintaining a practically con- 
stant strength of field without the use of any wasteful lemat- 




RAILROAD TRANSFER-TABLE OPERATED BY AN ELECTRIC MOTOR. 



the four parallel tracks, the wire being carried on insulators 
fixed to light cast-iron croea-beams so as to be a few inches 
above the mils. The conductors are kept taut under all changes 
of temperature by springs at one end. Over these wires two 
contact rollers travel beneath the table, being kept in contact 
by gravity only. In the Altoona electric transfer- table, 
installed by the same comiwny for the Chicago, Burlington, and 
Qntncy Railroad, there is an outer contact maintained by 
springs, while at the Waukesha electric transfer -table, installed 
by the Sprague Company for the Wisconsin Central Railroad 



ance. The control over the speed of the motor is perfect^ 
and no complicated nest of gearing for changing speed i» 
required. 

The motor is supported at one end, according to the regular 
Sprague method, by double compreesion springs playing npon- 
a bolt which rests upon the platform of the transfer- table. 
This method has been developed in street-railway work and" 
other places where it is desirable to start slowly under a heavy 
load, and has proved very satisfactory. At the other end tfa«- 
motor is sleeved to a rigid support. By means of this flexible- 
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attachment, all danger of stripping the gears is eliminated, and 
the strain upon the gears is always a progressive one. 

The advantages of electric power for this work are claimed to 
be great. The equipment is very much lighter than if steam- 
power were used, and there is no exi)en8e of operation when the 
table is not infuse. One man can easily handle the table, and 
more conveniently and directly than with steam. 
'] The two end capstans shown on the table are fixed. The 
centre one is revolved in either direction by a simple clutch- 
gear. It is used, of course, for working cars on to or off the 
table without locomotive power. 

'j The capacity of the table is 100,000 pounds. Ordinary car- 
axles, baarings, and wheels are used throughout for the run- 
ning gear, and the total cost of the table and motor complete 
was under $7,000. Its speed is about 150 feet per minute, 
the same as the old wire -rope table which it replaced. The 
old pit was lengthened somewhat, and accommodates ten 
tracks. The rails are carried on wooden longitudinals resting 
on small masonry foundation walls. The pit drains directly 
into the city sewers. 

Electric transfer-tables have now been adopted by the 
Pennsylvania Railroad Company, the Philadelphia and Reading 
Railroad Company, the Chicago, Burlington, and Qulncy Rail- 
road Company, the Wisconsin Central Railroad Company, and 
other prominent corporations; and they are now recognized as 
an essential feature of every extensive and well-equipped rail- 
way switch -yard. 

ASIA.1 

Asia, the birthplace of man, the mother of nations, is our 
theme to-night. Here are found the two great races of the world, 
— the Mongolian and Caucasian ; here the great religions of the 
world had their origin, — the Jews, the Buddhists, the Chris- 
tians, and Mohammedans. Here is the Pamir, the * *roof of the 
world' ' or the steps to heaven, the abode of the gods ; the centre 
-of primeval tradition, as well as of modem theory regarding the 
primitive history of man. Here the Paradise of Adam has been 
most frequently located. Here is the lake from which the four 
rivers of the Gkurden of Eden diverge to the four quarters of the 
.^earth. 

Beyond the Pamir, Alexander, the conqueror of the world, 
-could not pass. Aristotle calls it the Mountain Parnassus, the 
greatest of all that exist towards the winter sunset, — the great 
isnow mountains, which, in the morning and evening vapors, rise 
4ip opposite one like gem spires. This wonderful mountain- 
j-ange is a series of high plateaus, running nearly north and 
«outh about 400 miles, and from 100 to 250 miles in width. 
These plateaus are covered with snow for nine months of the 
year. The lowest passes from east to west are from 12,000 to 
15,000 feet in height, while all along the range numerous snow- 
peaks rise to 20,000 and even to 25,000 feet. The plateaus are 
inhabited only in the sunmier season, when the shepherds from 
Afghanistan and Turkestan on the west, and from China on the 
east, feed their flocks on the rich herbage. 

The Pamir has been crossed at different times within the past 
five hundred years. Marco Polo was one of the early travellers ; 
Bonvalot, a French traveller, one of the latest. Bonvalot chose 
the months of March and April to cross the Pamir, because there 
-were no herdsmen to obstruct his progress. Many explorers have 
lost their lives in these wild inhospitable passes, and among the 
shepherds, more wild and inhospitable than the country. 

From the Pamir high mountain-ranges run north-east, east, 
: south-east, and south-west. From the north-east the Thian-Shan 
.and Altai ranges of mountains run in an easterly and north- 
.easterly direction for nearly 3,000 miles, separating Siberia from 
Mongolia. From Mongolia the range runs more northerly, pass- 
ing through the eastern part of Siberia, forming the great divide 
between the waters of the Arctic and Pacific Oceans. 

In Kamtchatka the mountains of the range become volcanic, 

1 Addreaa dtfllYered before the Ctoographio Boolety, Washlngtoii, D.G., Feb. 
98, by Its president, Hon. Gardiner G. Hubbard. 

An edition of this address, with namerous additions, will be published in 
pamphlet form at an early date. 



and are met by a range of volcanoes from Alaska. The combined 
range then turns and runs south, through Japan and the Philip- 
pine Islands, into Borneo. In this chain, miles in length, is the 
largest number of active volcanoes in the world. 

From the middle of the Pamir the Kuen-lun Mountains run in 
an easterly direction 2,700 miles. They separate Mongolia from 
Thibet. From the central part of the Kuen-lun range, cross- 
ranges of mountains run southerly through Thibet, past the 
Himalayas, into and through the peninsula of Indo-China. In 
Thibet tiiese cross-ridges maintain a normal elevation of 12,000 
feet, with occasional passes nearly 17,000 feet high. From the 
south-east of the Pamir the Himalayas run in a continuous 
curve about 1,500 miles, with a width of 200 miles, separating 
Thibet from India. They are rightly named the ** Abode of 
Snow," for through their entire length a mean elevation of 
18,000 feet is maintained. Forty peaks have been measured 
which exceed 24,000 feet in height, while a few range from 
26,000 to 29,000 feet. From the south-west of the Pamir the 
Hindu-Kush extend in a westerly and south-westerly direction 
through Afghanistan (with many peaks over 20,000 feet in 
height) , connecting with other ranges which form the boundary 
between Persia and Turkestan, to the Caspian Sea ; then around 
the south end of the Caspian Sea, culminating in Mount Ararat. 
A continuation of this range crosses Asia Minor to the southern 
coast of the Black Sea, and thence to the Bosporus. 

These ranges of mountains radiating from the Pamir are 
10,000 to 12,000 miles in length. Along their whole course are 
snow-mountains and great glaciers. The Himalayas are supposed 
to be the highest mountains in the world, though none of these 
ranges have been thoroughly explored. These mountains, and 
the elevated plateaus on their sides, give Asia an average eleva- 
tion of 1,650 feet, much higher than either of the other con- 
tinents. 

The Rivers of Asia. 

These great chains are the source of the great rivers of Asia. 
In Siberia are the Irtish, Obi, Yenesei, and Lena. The Yenesei 
traverses in Siberia a territory which corresponds in length to 
the distance between the Gulf of Mexico and Lake Winnipeg. 

The Amur is the only river of northern Asia that does not 
empty into the Arctic Ocean. Its general course is east ; but, on 
passing wholly into Siberia, it turns and runs to the north, where 
its mouth is in inhospitable r^ons. 

In China are the Hoang-Ho and the Yang-tse-kiang. They rise 
in the plateau of Thibet, near the Pamir. A great range of 
mountains running north and south obstructs their course, 
through which they force their way, and flow in an easterly di- 
rection, and empty into the Pacific Ocean ; while the rivers of 
Indo-China, which rise in the same plateau close to these rivers, 
flow south into the Indian Ocean. 

The Indus, and its main branch the Sutlej, rise on the north- 
western side of the Himalayas, follow the mountains several 
hundred miles, then find a way through the mountains in won- 
derful cafions. That of the Indus is said to be 14,000 feet in 
depth. Near the head waters of the Indus, another great river, 
the Sanpoor, rises, flowing in the opposite direction, and un- 
doubtedly running into the Brahmaputra; but no traveller has 
followed the Sanpoor through the wild savage regions of lower 
Thibet to its mouth. 

The waters from the south-eastern or Indian slopes of the 
Himalayas for 700 miles flow into the Ganges, which, near its 
mouth, unites with the Brahmaputra; while the waters from the 
west of the Himalayas flow into the Indus and its branches. 
Thus these two migh^ rivers collect all the waters of the Hima- 
layas, and discharge them into the Bay of Bengal through the 
many shifting mouths of the Ganges, or through the Indus into 
the Persian Gulf. 

On the western sides of the Pamir, the great rivers of Turkes- 
tan, the Jaxertes, and Oxus, or the Syr-Daria and Amu-Daria, 
have their source, and flow through Turkestan into the Aral Sea. 
Numerous rivers rise in the Hindu-Kush, and run through the 
valleys of Afghanistan, but none of them reach the ocean: they 
are lost in the salt lakes or in the desert. The Tigris and Eu- 
phrates rise in the mountains on the coast of the Black Sea, run 
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through the ancient pWoB of MeBopofcamia, by the ruins of Baby- 
lon and Nineveh, and empty into the Persian Gulf. 

The Great Basins of Asia. 

The several ranges of mountains enclose great basins, and the 
streams and rivers that flow into these basins have no outlet into 
the ocean, but empty into lakes or are absorbed by the desert. 

niere are three great basins, — the Aral-Caspian, the Balkash, 
and the Tarim, — and many smaller, six million square miles in 
extent, or more than all Ehirope. The Aral-Caspian includes the 
whole of Turkestan, the eastern half of Russia, and tl^e western 
]>ortion of Siberia. The lowest point is the Caspian Sea, about 
80 feet below the level of the Black Sea. The Aral Sea is a little 
over 200 feet above the Caspian. Into these seas the Volga, Syr- 
Daria, and Amu-Daria empty, and a few other streams. The 
Balkash depression lies to the north-east of the Aral-Caspian, 
and is separated from it only by a low divide. The Tarim de- 
pression is east of Turkestan, on the other side of the Pamir. 

These rivers, lakes, and seas were formerly much larger than 
at present. The lower course of the streams that fed them are 
traced only by their dry beds. The rivers flow in diminished 
channels into the lakes, or are lost in the desert. All these 
streams and rivers carry mud and gravel from the mountains, 
which are deposited in the lakes ; and they become shallow, and 
broaden. As the lake shoals, the stream that n^ into it 
broadens, the evaporation is greater, and moi'e of the water is 
absorbed by the desert. If the evaporation is greater than the 
rainfall and inflow, as in the Caspian Sea and Lake Lob Nor, the 
sea will eventually be filled. Lake Lob Nor has already become 
nearly dry, and the Caspian Sea is much shallower than 
formerly. 

The seas and lakes now salt were once fresh. All river-water 
holds salt in solution, which is deposited in the lakes which have 
no outlet. The fresh water, being lighter, is evaporated, and 
the lake gradually becomes salt. 

The Aral-Caspian basin was formerly filled with a dense popu- 
lation. This region Attila ruled. Here he raised his armies of 
Huns, which overran all south-eastern Europe, Italy, and even 
France. Tradition tells us of large cities; and travellers, of 
their ruins, half buried in the sand, and of traces of numerous 
irrigating-canals. It was called the * 'Garden of the World. ' ' 
For hundreds of miles a nightingale could fly from branch to 
branch of the fruit-trees, and a cat walk from wall to wall and 
from housetop to housetop. 

War, and the pestilence that follows, have devastated the land, 
for nowhere in the world have so many fallen by the sword as in 
Asia, while the destruction of the irrigating-canals has reduced 
this once fruitful land to barrenness. The Balkash and Tarim 
basins resemble the Aral-Caspian. In the valleys of the Balkash 
and Tarim, where was formerly a large population, now 

'*Mere sluggish leagues of great black morass, 
Without a shrub, or tree, or blade of gprass.*' 

Grand Divisions of Asia. 

These. great mountain-ranges of Asia are not only the soiirce of 
the rivers, but they also separate Asia into several natural divis- 
ions. The principal are Siberia, Mongolia, China, Indo-China, 
India, Afghanistan, Persia, Turkestan, and Turkey in Asia, each 
with peculiar features caused principally by its mountain-ranges 
and rivers, for these fij: the occupation and character of the in- 
habitants. 

Siberia. 

The whole of north-western and northern Asia is called Siberia. 
It stretches from the Ural Mountains east over 4,200 miles to 
Bering Strait, and from Mongolia north to the Arctic Ocean 
3,000 miles, and forms one country, alike in all its natural 
features. It is separated from the rest of Asia by the Balkash de- 
pression, the Thian-Shan and Altai Mountains. The general 
trend of the country is towards the north. Siberia has the most 
extensive but least serviceable water system of any country in the 
world. All its rivers except the Amur rise in plateaus 5,000 feet 
above the sea, and, flowing north, empty into the Arctic Ocean. 



On either side of these rivers, large tributaries flow in an easterly 
and westerly direction, thus affording an almost uninterrupted 
water highway from the Ural Mountains to the Paciflc, and from 
the south to the Arctic Ocean. From the river Ural east to the 
river Lena, 2,500 miles, this magniflcent waterway is only 
broken by two or three short portages ; and through these, Rus- 
sians are now constructing canals. A zone of rich black earth 
runs through south-western Siberia, not in mere patches of fertile 
land, but prairies covering 25,000,000 acres, sufiAcient to support 
millions of inhabitants. These prairies, with but little labor or 
expense in cultivation, yield year by year the most abundant 
crops. Vast flocks of birds of many species fly from all parts of 
Asia — from the islands of the Indian Ocean, from southern 
Europe and northern Africa — to breed in Siberia. A few of 
these species extend their flight even to the Arctic Circle. 

The northern coast of Siberia is a low plain, the rainfall is 
much greater than the evaporation, the rivers overflow their 
banks, and the whole country for four thousand miles in length 
and three hundred miles in breadth is a great bog called the 
Tundra. On these plains the ground remains frozen the greater 
part of the year to a depth of several hundred feet. In midsum- 
mer the ground thaws about one foot in depth, and the top of 
this ice bed is covered with moss and lichens and many varieties 
of flowers. Under the lichens are found miniature pine-forests 
one or two hundred years old, — the beginning of a coniferous 
region which extends from the Ural east to the neighborhood of 
the Sea of Okhotsk 2,400 miles, and from the 58th to the 70th 
parallel of north latitude, 600 miles far north of the Arctic 
Circle. 

s 

In some parts of the Tundra an earth stratum alternates with a 
stratum of ice; and in these, carcasses of elephants and rhi- 
noceroses have been preserved for thousands of years, and the 
trunks of large trees with their roots bedded in the ice. . In this 
dreary, uninhabitable land, ice-bound for nine months of the 
year, exposed to the fury of the fierce gales of the Arctic Ocean, 
De Long lost his life. In summer the mercury rises to 102^, and 
falls from November to February to — 40°. No other region 
can show such extremes. * *It is colder than the north pole 
and hotter than the equator. " 

With rich lands and rivers navigable for thousands of miles, 
Siberia is capable of supporting an immense population. Un- 
fortunately the only outlet for its commerce and produce is 
through the Arctic Ocean, and thus far all efforts to open this 
way have been unsuccessful. 

Chinese Empire, 

Hie Empire of China lies to the east of the Pamir, and is 
bounded on the north by the Thian-Shan, on the east by the Pa- 
cific Ocean, on the south by the Himalayas. It. is divided into 
three great natural divisions, — Mongolia, Thibet, and China 
proper. 

Mongolia, 

Mongolia is bounded ou the east by the Pamir, on the north by 
the Thian-Shan, and on the south by the Kuen-lun. Mongolia is 
divided into western Mongolia — called sometimes eastern Turkes- 
tan, but more properly the Tarim — and eastern Mongolia, or 
the Gobi Desert. 

The region that gives birth to the Tarim River is on a scale of 
grandeur such as no other river can boast. It is girt round by a 
wide amphitheatre of the loftiest and grandest mountains, rising 
in ridges of from 18, 000 to 20, 000 feet, while the peaks shoot up to 
26,000, or even 28,000 feet. From all sides the waters rush 
headlong into the valley. The smallest disappear in the sand; 
others flow some distance into salt basins, and are there absorbed. 
Sixty streams, according to the Chinese, unite to form the Tarim. 
Along the foot of the mountains are fruitful oases, irrigating- 
canals, and flourishing towns and cities. 

The Tarim steadily diminishes until, after flowing over a thou- 
sand miles, it broadens into an extensive reedy marsh, known 
from ancient times as Lob Nor, or the salt lake. When the land 
was well cultivated, the mild south winds which brought the 
sands from the desert were eagerly looked for, as they brought 
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lichneflB and fertility to the soil ; but with the decrease of popu- 
lation the sand drifted over the cultivated fields, and now covers 
them to the depth of six to twelve inches. Prjevalsky describes 
the * 'lake-dwellers of Lob Nor:" **Theirfood cansistB chiefly 
of fish, fresh in summer, dried in winter. They eat neither 
bread nor meat on account of its scarcity." The people are 
changed so little from the picture history has g^ven of them, that 
Prjevalsky' s description sounds like an echo of the most ancient 
Chinese records. 

The eastern part of Mongolia is the Desert of Gobi or Hanka 
C'a dry sea"). It is a rocky, desolate r^on, with wells and 
small oases scattered through it. The routes across the desert 
follow the lines of the wells. Marco Polo says it would take a 
year or more to ride from one end of it to the other. 

The Mongolian of to-day is th^ living representative and de- 
scendant of the ancient Huns and the more ancient Scythians. 
From Mongolia came the vast hordes that overran Asia and Eu- 
rope. Their greatest leaders were Genghis Khan and Tamer- 
lane. 

In the twelfth century Genghis Khan conquered the eastern 
part of Asia and Turkestan. Two hundred years after him came 
Tamerlane, the last of the great conquerors, who carried his con- 
quests into Persia and India, and even into Europe. They 
boasted that the grass never grew where the feet of their horses 
had tiod, and that a horse might run without stumbling over the 
places where great cities had stood. The Mongols were power- 
ful only under their great leaders. As soon as the despotic rule 
was withdrawn, they were broken up into separate families and 
tribes. To restrain the Mongols, the Chinese Wall was built; 
but it did not prevent them from conquering China and ascend- 
ing the throue. 

The Pamir, with the Himalayas on the south and the Thian- 
8han on the north, forms an impassable barrier between eastern 
and western Asia. But some 800 or 400 miles north of the Pamir 
there are three valleys near the 46th parallel of latitude, which 
a£Ford the only accessible route. Through these valleys caravans 
go from China to Russia ; and for hundreds of years the great 
hordes of Huns, Mongols, and Tartars poured through these 
passes into the fertile valleys of Turkestan, forcing the inhabit- 
ants of those regions into Europe. 

Thibet. 

The southern part of the high plateau of Asia is called Thibet. 
It is bounded on the east by the Pamir, north by the Kuen-lun 
Mountains, and south by the Himalayas. It is the highest pla- 
teau in the world. At the Pamir its elevation is about 15,000 
feet, falling to 11,000 feet at its eastern side. Snow-clad moun- 
tains shut it in on every side, and cut it off from the rest of the 
world.. It is a cold, rocky country, dry and barren, hardly 
affording nourishment to its scanty peculation. The people are 
poor, and peculiar as their land. The men are unable to main- 
tain separate families, and one wife suffices for two or three 
brothers. Here, as in a few other poor countries, polyandry is 
practised, the surplus females being sustained at public expense 
in the nunneries. The French-Catholic missionaries in Thibet 
tell us that the population is about 4,000,000; that the moun- 
tains run through the country from west to east, with deep 
valleys or cafions between them. 

Gold is found in most of the rivers, and there are also mines 
of gold, silver, and copper. The government is a despotism. 
We are told that one of the early rulers of Thibet ordered an 
equal distribution of property among all the people; but the 
property was soon in the possession of the former owners, while 
the poor were poorer than ever. This experiment was repeated 
three times with similar results. 

China, 

China is situated east of Thibet. The lands trend toward the 
east, the high mountains of Thibet become lower, and from the 
foot-hills low plains extend to the Pacific Ocean. 

The population of China is 400,000,000, — more than one-fourth 
of the world. The number of inhabitants to the square mile is 
greater than in any other country. This vast population is sup- 



ported by the two great rivers, the Hoang-Ho and Tang-tse-kiang, 
which run throogh the whole length of China, and by the great 
tracts of rich yellow earth called loess. The land is highly cul- 
tivated, and well watered by irrigating-canals, which carry the 
water of the rivers to all parts of the country. The loess is a 
solid but friable earth of a brownish-yellow color, and spreads 
alike over high and low lands, extending over a tract of country 
larger than France, and, whether on a plain or at an elevation 
of 7,000 or 8,000 feet, is available for agricultural pursuite. 
This region is called Hoang-Lu (or ' * Yellow Land* ' ) ; and the 
river that runs through it, Hoang-Ho (or '*Tellow River"). Ite 
origin and constituent parts have long been a subject of inquiry. 
Richthofen, and our own Pumpelly, describe the loess as hun- 
dreds and even thousands of feet in thickness, an almost impal- 
pable calcareous and silicious loam, so soft as to be easily crushed 
in the hand ; and yet its consistency is such that it will support 
itself for many years in vertical cliffs 200 feet high. These 
plains have becm cultivated for four thousand years by irrigation, 
without requiring any fertilizer. 

Richthofen believes that the loess was a sub-aerial deposit 
without the intervention of water. Hie products of disintegra- 
tion from the mountains and steppes, instead of being carried 
seaward, were blown from the hills into the valleys of a treeless 
continent. Grass and heather grew, only to be covered again 
and again by the deposits. This covering nourished the new 
vegetation, while the decay of the old produced the capillary 
tubes which g^ve to this material its vertical structure and 
strength. An immense quantity of land-snails and the bones of 
land- animals have been discovered in the loess, but no traces of 
marine or fresh-water life. 

Great perpendicular cliffs rise in many places 500 feet in 
height. In these cliffs caves have been dug in which it is said 
several millions of people live. The same formation is found in 
some parts of Ehirope and in the Mississippi valley, and was 
formerly supposed to have been a sub-aerial deposit ; but three of 
our geologists in different localities followed the beds of loess to 
their source in the terminal moraines of ancient glaciers, and 
proved that the loess is the fine white dust or powder produced 
by the grinding of the glaciers over the ground, which has been 
carried down by the streams. Some of our ablest geologists be- 
lieve the loess of China was formed in a similar way. 

Japan, 

Japan consists of four large and four thousand small islands. 
It extends from the Sea of Okhotsk 1,800 miles to the southern 
part of Corea. The Gulf Stream of the Pacific bathes the south- 
eastern coast of Japan, and there the climate is warm and equa- 
ble. The north coast is cold and disagreeable, the wind blowing 
from Siberia and the cold waters of the Arctic Ocean, which 
gives to this part of Japan a climate more like that of northern 
America than that of Europe in the same latitudes. 

A chain of volcanic mountains runs the whole length of Japan, 
and occupies seven-tenths of the islands. There are no rivers, 
but many torrents rush down from the mountains in the wet 
season and after every storm. The earliest inhabitants of Japan 
were the Ainos, who at that time probably occupied all the 
islands. As a race, they are inferior to the Japanese. They are 
gradually retiring before their superior civilization, and are now 
confined to the remote districts, where they live by hunting and 
fishing. The Japanese are of the Mongolian type, resembling the 
Coreans and the former inhabitants of Siberia rather than the 
Chinese. Their early civilization seems to have come from 
Corea. 

In some parts of the islands they have intermarried with the 
Ainos, while in the southern x)ortions there are traces of the 
Polynesian race. Formerly and for many centuries the Mikado 
ruled with despotic power ; but in the seventh century the Sho- 
guns, or military rulers, seized the control, and held it until 
1868, when they were deposed by the people and the Mikado re- 
stored, but with only a portion of his former power. At that 
time, after a sleep of centuries, Japan awoke in a day, and, in- 
dependent of outside influences, threw off the rule of the old 
oligarchy, established a government largely representative in its 
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institations, and inaugurated a free national aaeembly, to meet 
for the first time this year. 

The visit of Admiral Perry shortly after the deposition of the 
Shog^uns introduced Japan to the civilized world. Instructors 
in the arts and sciences were obtained from America and Europe. 
Their young men were sent to our institutions, and on their re- 
turn replaced foreign teachers. Post-offices were established, 
highways and railroads constructed. A new era, unheard of in 
the history of the world, has dawned upon Japan, and its prog- 
ress is watched with the greatest interest. 

There are few domestic animals in Japan. The horse is little 
known, and travelling for long or short distances is in a jinriki- 
sha. This vehicle, introduced by the Americans within twenty 
years, is drawn by the natives forty or fifty miles a di^. 

The beautiful axt of Japan is well known to us. Its bronzes 
and metal-work, its pottery and porcelain, are our admiration. 
Unfortunately, to meet the demands of foreign markets, the art 
of Japan is deteriorating, and the painstaking and loving labor 
of past centuries is giving place to coarser and rapid work. 

Tfie Peninsula of Indo-China and India. 

South of the Pamir, its south-eastern and south-western ranges 
of mountains, the Himalayas and Hindu-Kush, Asia throws 
out two great peninsulas— Ihdo-China or Malay, and India— ex- 
tending south to the equator. Indo-China or Siam is about 1, 800 
miles long, 700 miles wide at the north, sloping away to a little 
over 60 miles at the south. Through this peninsula four great 
rivers, rising in the northern part of Thibet, fiow in long narrow 
valleys between ranges of high mountains. The rainfall is from 
60 to 200 inches, the rivers are ever full, the climate is moist 
and unhealthy for foreigners. The soil is rich, producing abun- 
dantly all tropical products. 

India. 

In India the great rivers that fiow from the Himalayas, instead 
of running the whole length of the peninsula as in Lido-China, 
are turned to the east and west by ranges of mountains that cross 
India near tiie central part. These ranges run to the ocean, and 
then follow both the eastern and western shores into Ceylon. 
The land is rich and fertile, the people industrious. The culti- 
vation of tea and grain for export has recently been introduced 
into India, and now more tea is imported into E^land from 
India than from China, while its grain competes with the grain 
from America in the London markets. 

Nothing is more remarkable in the history of our race than the 
manner in which the ancient civilization of India has msiintained 
itself. Before the time to which the annals of Europe go back, 
India had made great material and intellectual advancement; the 
character of its inhabitants became fixed; and, though subjected 
to greater changes and vicissitudes than have happened to any 
other country, they have remained substantially the same that 
they were two thousand or three thousand years ago. They have 
been under rulers of different races, though generally of the same 
religion, with like customs and manners. The population of 
India is 250,000,000, or about one-sixth of the population of the 
world. 

While portions of Asia are among the driest regions of the 
earth, the peninsulas of Indo-China and India are among the 
wettest ; for in some parts of upper India the rainfall is from 400 
to 600 inches a year, or from 83 feet to 50 feet. 

Afghanistan, Perna, and Arabia, 

South-east of the Pamir are Afghanistan, Persia, and Arabia. 
I class them together for convenience, because they have several 
physical features in common. Through Afghanistan, the Swit- 
zerland of Asia, ranges of mountains run in different directions. 
The country is generally well watered with numerous rivers, 
though not one of them empties into the ocean. The valleys are 
rich and fertile. Its inhabitants, unlike those of India and 
Persia, have rarely been conquered. They are free and inde- 
pendent, robbing each other and the neighboring nations. 

In Persia, or (as it is called by the Persians) Iran, the Iranians 
or Caucasians and Turcomans or Mongols met three thousand 



years ago, and the races to-day are as distinct as then. The 
Iranians inhabit eastern Iran; the Turcomans, western. 

Iran was formerly much larger than at present, and was 
bounded on the north by the Caspian Sea, by the Indian Cau- 
casus, Paropamis separating it from Scythia or Turkestan; 
on the east by the Indus ; south by the Indian Ocean ; and west 
by the Persian Gulf. It included Mesopotamia, Persia, Afgha- 
nisten, and Beloochistan. 

The whole of Iran is either mountainous or a high plateau, ex- 
cepting Mesopotamia, the coast of the Caspian Sea, and a few of 
the valleys of the interior basins, which are very rich and fer- 
tile. The rainfall is very slight, not over ten inches. There are a 
few great salt deserts, * 'covered in winter with brine, and in the 
sunmier with a thick coat of salt. ' ' The country has been de- 
scribed as either a ' 'salt waste or a saltless waste. ' ' One-half 
the entire drainage is into the salt basins. 

There is but one considerable river east of Mesopotamia that 
empties into the ocean. A few run into the basins, and empty 
into the salt lakes. 

From Karachi, on the Persian Gulf near the mouth of the 
Indus, to Teheran in the northern part of Persia, nearly one 
thousand miles, there is not a single stream more than two feet 
deep. 

Persia, even when densely populated, was no better watered 
than now, for a comparison of the ancient and modem maps does 
not show any change in the river system. The sand has in many 
places drifted over land formerly highly cultivated. A perpet- 
ual struggle for the mastery seems to be going on between the 
arable tracts and shifting sands, and the country is changing 
from a series of rocky ridges to one of undulating sandy wastes. 

There are only one or two good roads of short length in Iran. 
The whole traffic is carried on by mules in the mountains, and 
camels on the plains, ' 'no wheeled carriages existing. ' ' 

The higher plateaus are barren, but Mesopotamia and the shores 
of the Caspian are very fertile; and near here, on the southern 
coast of the Caspian Sea, was the geographical centre of the east- 
em continent. It was formerly the centre of population; but, 
after the destraction of the Medes and Persians, the geographical 
centre moved eastward to the southern plateau of Thibet; but 
with the growth of Ehirope, the centre of population is moving 
westward. 

Persia was for centuries the centre of civilization and the great 
power of the world. During a period of two thousand years be- 
fore the Christian era, its great cities of Babylon, Nineveh, Ec- 
batana, Persepolis, and Susa rose, fiourished, and fell. These 
cities were the wonder of the Old World, and their ruins are 
still the wonder of the New. In vast extent, in the magnificence 
of their temples and palaces, in the strength of their walls, in 
their great water-supplies, they have never been equalled. 

This mighty empire was composed of many tribes and many 
races, held together for centuries by the power of its rulers, Cy- 
rus, Darius, Xerxes, and others. At the time of its conquest by 
Alexander the Great, it stretohed from the Desert of Sahara to 
the mountains of the Pamir ; but under his successors it fell into 
pieces, and was never again united under one rule ; and for two 
thousand years Persia has been gradually declining in power, in- 
fiuence, and population. It has lost Mesopotamia on the west, 
Afghanistan and Beloochistan on the east, and a part of Turkestan 
on the north. The present Shah of Persia has three times visited 
Europe. Since his last visit he has determined to inaugurate re- 
forms in his government. His power over his people is absolute ; 
but, should his desired reforms seem inconsistent with the sacred 
laws of the Koran, he may be at any time deposed. 

He has granted a charter to Englishmen for an imperial bank, 
giving not only banking privileges, including the right to issue 
paper money as a legal tender, but also the monopoly of all 
mines save those of gold and silver. 

The Persians are by nature traders and artists. Persian mer- 
chants are met with everywhere in the Old World, — in the 
bazaars of Cairo, Constantinople, and Damascus; at the fair of 
Nijni, Novgorod ; in Rome and Paris. The Parsees, the leading 
merchants of Bombay, are the descendants of the ancient Perses, 
and are still worshippers of fire. 
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Id Arabia, as in Persia, mountains follow the line of the coast, 
and rise from the Red and Arabian Seas and from the Persian 
Gulf, making the whole interior of Arabia an elevated plateau, 
— a desert but little known, and with few inhabitants. Such is 
the dearth of running water, that in the whole of Arabia there is 
not a single perennial stream. If there is any country which has 
seemed to lie completely outside the stream of ancient history, it 
is Arabia. In spite of its Tsst extent; in spite, too, of its posi- 
tion in the very centre of the civilised empires of the ancient 
East, midway between Bgypt, Babylon, and India, — its history 
has been almost a blank. For a brief moment, indeed, it played 
a conspicuous part in human affairs, inspiring the Eloran of 
Mohammed, and forging the sword of his followers; then the 
veil which had covered it for untold centuries was drawn over it 
again. Tet modem research tells via that culture and civiliza- 
tion existed there, of which only echoes remain in Ifohammedan 
traditions. Three thousand years ago it was easier to travel 
through the length of Arabia than it is to-day. It was formerly 
supposed that our numeral system was devised by the Arabians. 
Later research shows that it had its origin in bidia, but came 
to Europe through the Arabians. 

A8iatic Turkey. 

Asia Minor, Armenia, Koordistan, Mesopotamia, and Syria 
form the remnant of the Turkish Empire in Asia, misgoverned, 
and sustained only by the sufferance of the European powers and 
the fear of Russia. 

Much of the land is rich and fertile, and capable of sujqxirting 
a large population ; but, under the misrule of the Turks, some 
portions have become depopulated, and it is steadily diminishing 
in population. 

Asia Minor is a peninsula connecting souUi-westem Asia with 
Europe, and bounded by the Black Sea on the north, and Medi- 
terranean on the south and west. A range of mountains runs 
round the coast, and portions of the interior are a desert. Mile- 
tus, the ancient metropolis, was twenty-five centuries ago the 
chief centre of geographical studies, and here the earliest known 
charts were planned. The capital of Asia Minor is Smyrna, 
which has a large trade with Europe. 

The population is composed of Greeks and Turks. The Turks 
are an indolent, self-indulgent race, while the shrewd and active 
GredcB are the merchants, lawyers, and bankers of the country, 
and are steadily supplanting the Turks. 

Armenia is a mountainous country. In the south-eastern 
comer is Mount Ararat, 17,000 feet in height. Here Turkey, 
Persia, and Russia meet. 

Lake Van, a large and beautiful salt lake, lies on the border- 
line of Armenia and Koordistan. It is on an elevated plateau, 
nearly 6.000 feet above the sea-level. It is the only lake of Asia 
which is steadily increasing in size. 

The Armenians are nominally Christians, — shrewd business- 
men. They are great travellers, and thousands seek employment 
in Constantinople and foreign cities. Their numbers are steadily 
decreasing. 

The Kurds are shepherds, inheritable and warlike, and rob- 
bery is with them an honorable occupation. 

Syria will ever be revered as the Holy Land. Pilgrims from 
every quarter of the world visit the river Jordan, the Sea of 
Galilee, and Jerusalem. 

The valley of the Jordan, and its mouth, the Dead Sea, are 
the deepest valleys in the world. At the Sea of Galilee the Jor- 
dan is 600 feet below the level of the Mediterranean. The valley 
grows deeper until at the Dead Sea it is 1,800 feet below the 
level of the Mediterranean. 

Turkestan, 

West and north-west of the Pamir, and north of Persia, is 
Turkestan. The trend of the country is from the high lands of 
the Pamir, west to the Aral and Caspian Seas. 

Here is the Aral-Caspian basin, already described. The whole 
of this country, excepting on the banks of the rivers and a few 
oases, is a great desert. A recent French traveller says it is a 
dismal region, where all vegetable and animal life ceases, — the 



domain of death ; formerly densely populated, now inhabited hy 
wandering tribes of Turcomans, until their recent conquest hy 
the Russians living by pillaging each other, or occasionally 
uniting for incursions into Persia. 

From this summary it will be seen, that, while two-thirds of 
the population of the world is in Asia, only about one-fifth of 
its area is thickly inhabited. Much the largest part is a desert. 
Beginning in eastern Mongolia, almost within sight of the Pacific 
Ocean, this desert runs through Mongolia and lliibet, crosses tbe 
Pamir, to appear again in Turkestan and Persia. 

It occupies all Arabia. The Red Sea does not stop it ; for on the 
other side the Desert of Sahara begins, and only stops when it 
reaches the Atlantic Ocean, — a desert extending from the Pacific 
to the Atlantic, across Asia and Africa. 

The earliest civilization of Asia was in Mesopotamia. Its au- 
thentic annals are over four thousand years old. Here the proud 
empires of the Old World — Chaldea, Assyria, Babylon, and 
Persia — ^rose and fell. Here stood the ancient cities of Nineveh, 
Babylon, and Bagdad. 

Now the traveller finds only ruins, and scarce inhabitants suf- 
ficient to aid in the explorations. The Tigris and Euphrates 
run through the whole length of the country, and are both navi- 
gable several hundred miles from their mouths. The waters of 
the Euphrates rise within 80 miles of the Mediterranean. The 
valley of the Euphrates was the great trade-route of the ancients^ 
and the Ebiglish have made surveys for a railroad through it. 



The Commerce of Asia. 



X 



The commerce of Asia has for four thousand years given wealth 
and power to the cities and countries that have monopolized it» 
The men of Tyre and Sidon, the seaports of Phosnicia, were once 
the merchant princes of the world They gave to the Greeks 
their alphabet, their weights and measures, and their ships. 
They established colonies all along the coast of the Mediterranean. 
They traversed all the known seas, and circunmavigated Africa 
six hundred years before the Christian era. They brought the 
gold and silver of Tarshish from Spain, tin and copper from Eng- 
land, and carried the products of India and Babylon to every 
part of the world. AMr the conquest and decay of Tyre and 
Sidon, the commerce of Asia passed to Greece, and from Greece 
to Rome. 

The Grecians introduced new methods of exchange, and de- 
veloped a true coinage where the dealers of Tyre and Sidon had 
been confined to a cumbrous system of barter. 

In the middle ages, Venice and Genoa sent their ships to every 
part of the Mediterranean. They founded colonies in Asia Minor 
and in the Crimea. They controlled the commerce of Asia; and 
its wealth poured into these oities, making them the richest in. 
the world. It was the oonmierce of India that Columbus sought 
in his Western voyage; but where Columbus failed, the Portu- 
guese succeeded, by sailing around the Cape of Good Hope, and 
thence north to India. For a short period Portugal was the 
richest country of Europe. 

The ships c^ England and Amsterdam quickly followed thia 
new route, and the commerce and lands of the Orient passed into 
their control. 

But again the route changes. The Suez Canal was built by 
the French, notwithstanding the opposition of the E^lish. The 
canal was opened by the Emperor of France, but it was English 
steamers that used it. Ekigland obtained a controlling interest 
in the canal, and further strengthened its hold by acquiring at 
first joint control with the French in Egypt, and then the ex- 
clusive control, and for a time secured the canal, and with it the 
commerce of Asia. 

The French, Italians, and Austrians found it cheaper to bring 
the products of Asia to Marseilles, Venice, and Trieste than to 
buy them in London ; and their steamers now sail through the 
canal to India and China. They have obtained a small but daily 
increasing share of the commerce of Asia, formerly monopolized 
by Ekigland. 

A few years ago, Russia crossed the Caspian, and was defeated 
by the Turcomans. To aid them in the second campaign, the 
rails and materials collected in the Crimea for a railroad acrosa 
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the T^ft iimfth to CoDstantinople were transferred to the eastern side 
of the Caspian Sea, and a railroad built east acroas the desert. 

After the conquest of the Turcomans, difficulties arose between 
Russia, Afghanistan, and England, and the railroad was con- 
tinued in a south-easterly direction towards Herat and India. 
When the Afghanistan boundary was settled, the line of the 
railroad was turned to the north-east. It was carried through 
Merv, across the Oxus to Bokhara and Samarcand, nine hun- 
dred miles from the Caspian. 

The railroad runs for two hundred miles along the foot of the 
mountains, separating Turkestan from Persia. All the moun- 
tain-passes in Persia are controlled by the Russians; and Russian 
products are taking the place of Elnglish in the markets of north- 
em Persia, Turkestan, Afghanistan, and even Thibet. The in- 
fluence of Russia in Persia is to-day paramount to that of Great 
Britain. 

France was formerly a competitor with Ebigland for the Empire 
of India. Defeated there, she has built up for herself a princi- 
pality in Cambodia, Anam, and Tonquin. 

The Future of Asia. 

England has successfully met and stopped the progress of 
Russia in Europe, but in vain has she opposed her in Asia. 

Only a few years ago Russia was bounded on the south and 
east by the Caspian Sea : now her outposts are one thousand miles 
east of the Caspian, bounded by the Pamir and China, and only 
Afghanistan separates her from India and the English Empire. 
They will soon meet among the mountains of Afghanistan as 
friends or foes. These nations from either extremity of Europe 
are neighbors in Asia, but are as far apart as the poles in their 
methods of dealing with conquered Asia. 

The Russians are Asiatic in their origin, and easily adapt 
themselves to Oriental customs and manners. Their conquest of 
Asia is a conquest of Orientals by Orientals. After a sojourn in 
civilized Europe, they return as colonists, as merchants, as in- 
habitants, where they soon become acclimated. The expansion 
of Russia in Asia is the natural growth of the parent stem. 

The E^lish are mere sojourners in Asia as officials for a 
longer or shorter term of years. Every Englishman yearns for 
the expiration of this contract, and for his Ekiglish home. The 
Englijdi are of a race entirely foreign, never becoming one with 
a conquered people, but widely separated in interest, thought, 
and habit. They instruct the people, send missionaries to them, 
build railroads and irrigating-canals, substitute low and regular 
taxation for irregular and exorbitant exactions of all kinds, yet 
in every act and deed they are conquerors, and not inhabitants. 

The climate of India presents an insurmountable obstacle to 
the English, and renders Ekiglish colonies an impossibility. The 
expansion of England in Asia is like a graft on an uncongenial 
stem. 

Whether Ekigland will maintain her sway in India, notwith- 
standing all she has done for the prosperity of the country, is a 
question which Englishmen are discussing. The English are 
hated by the Hindoos, and it is said even by Englishmen that 
India would prefer the lawlessness of their old rulers to the 
order and rule of England. 

Long before the mariner's compass or the invention of gun- 
powder in Europe, canals were in use in China. For hundreds 
of years they have intersected the country. Centuries ago they 
had made great progress in civilization ; but then they came to a 
stand-still, beyond which they have only recently advanced. 
For many years the more advanced and intelligent Chinese have 
tried to introduce telegraphs and railroads into China, without 
success. But now the party of progress has prevailed, Chinese 
steamboats crowd the inland seas and rivers, and a railroad will 
soon be built from Peking, through Nankin, to China Kiang, 
600 miles, crossing the two great rivers of China, the Hoang-Ho 
and the Yang- tse-kiang, following the line of the Imperial Canal. 
French, German, and American engineers are waiting at Ticutsin 
to take the contract, but it will be undertaken and completed by 
the Chinese. 

Until recently, the carrying trade between the seaports of 
China, and the commerce between China and Europe, were in the 



hands of English and American merchants ; but the ChincEe have 
bought or driven off the foreign steamers and taken the business, 
and now only one English and one American hou^e remain. The 
Mandarins have recently opened a large depot in London to sell 
their teas and silks. China has awakened from her long sleep,, 
and has entered on a new course. Her emigrants are found in the 
islands of the Pacific, and are only stopped by our laws from 
passing the Pacific Ocean and possessing the western coast of 
America. China, like Japan, has awakened from the sleep of 
centuries to a new and higher life. 

Europeans have taken possession of the whole continent oT 
America, and have exterminated the aborig^ines. Not content 
with America, the Europeans have surrounded Africa with a 
fringe of white settlements. They have occupied the valley of' 
the Kongo, have worked their way from the Cape of Good Hope- 
north towards the oentie of Africa, from Zanzibar west to the* 
Great Lakes, and from Algeria south towards Timbuctoo. The 
English have taken possession of Australia and New Zealand, and' 
the natives are disappearing as rapidly as they disappeared from 
America. Over all the islands of the Pacific the flags of Euro- 
pean nations wave. 

All the northern and western portions of Asia are under Rus- 
sian rule. Persia and Afghanistan are neutral ; Russian influ- 
ence predominating in Persia, English in Afghanistan. The 
Queen of England, the Empress of India, has extended her empire 
over Burmah and the Straits^ Settlement, down Indo-China to 
Singapore and the equator. East of the English are the French 
in Anam and Tonquin. Over the islands of Sumatra and Borneo, 
Holland and Ebigland rule. 

There remain, then, China and Japan. Again and again 
foreigners have apx>arently succeeded in affecting an entrance 
into China and Japan, but as often they have failed, met by a 
steady, persistent, and inflexible resistance. China and Japan 
are the only nations in the world that have successfully resisted, 
the encroachments of Europeans. 



NOTES AND NEWS. 



It is reported from Paris that the engineers sent out ta 
examine the condition of the Panama Canal found that only 
three- tenths of the necessary work has been done, and that 
much that has been done will have to be done over if operations 
are ever resumed. 

— It is reported that a bridge across the Bosporus is pro- 
jected by a syndicate of French capitalists. At the points 
elected for bridging, the channel is about half a mile wide. 

— Mr. Robert Moore stated at a meeting of the St. Loais^ 
Engineers' Club, March 5, that lignum-vitce ties were being 
used successfully in Mexico. Their cost was about a dollar 
each, and they lasted indefinitely. 

— ^Among the subjects to be discussed by the International 
Labor Conference at Berlin are the regulation of mine-work 
with reference to the prohibition of the labor of women and 
children under ground, the shortening of the shifts in particu- 
larly unhealthy mines, the insuring of a regular output of 
coal by subjecting the working of the miners to international 
rules, the regulation of Sunday labor, and the regulation of the 
labor of women and children. The question whether there shall 
be future and periodical conferences of the same nature will 
also be discussed. 

— The Pan-American Conference has adopted a report recom- 
mending that the governments represented give their adhesion 
to the treaties on literary and artistic copyright, trade-marks, 
and patents adopted by the ' South American Congress at 
Montevideo. These treaties, which were subscribed to by the 
Argentine Republic, Bolivia, Brazil, Chili, Paraguay, Peru^ 
and Uruguay, provide that authors and inventors shall enjoy in 
all States the rights accorded them by the laws of the State in' 
which the original publication or grant takes place, but that 
no State is obliged to recognize such rights for a longer time 
than that allowed in the original State. The conference also 
recommends the adoption of the metric system by the United 
States in all ofiicial business. 
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MENTAL SCIENCE. 

The Rivalry of Mental Impressions. 

WHENEyBR two or more impressions are presented to the 
mind at the same time, there results a rivalry between them 
in attracting the attention and getting into the focus of con- 
jooioosness. Usually the attention is divided between them, 
though this flitting of the attention is at times so rapid and so 
imoonscions that we hesitate to believe that it has really taken 
place. If the one process is automatic in character, or nearly 
flo, the interference is reduced to a minimum. When both 
piocesses are voluntary, mutual interference is inevitable; and 
Its extent will depend upon the complexity and other charac- 
teristics of the task, and will doubtless vary, too, with each 
Individual. Some simple experiments in this field by M. Binet, 
though they hardly do more than open out the possibilities of 
vesearch in this direction, may be here recounted for their 
general interest and suggestiveness. The subject of the experi- 
ment is asked to take hold of a rubber bulb connected by means 
of a tube with a recording apparatus consisting of a point 
xaised and lowered by the air-pressure within the tube, and 
writing upon a smoked surface fastened to a rotating drum. 
He is required to press this bulb once a second, and the result 
is a tracing aa the smoked surface showing very regular curves. 
With this is compared the tracing produced when at the same 
time he is required to perform some simple mental exercise, 
such as reading aloud, adding or multiplying numbers, and the 



like. The most usual result is that the intervals between the 
pressures are lengthened, with some persons only slightly, with 
others more noticeably ; and in some cases the pressures even cease 
altogether for a brief period. Very frequently, too, the move- 
ments are less forcible, so that the curves are not as high as nor- 
mally. Again, let the subject be told to make a series of five 
pressures, then allow a second's interval and begin another series 
of five; and so on. This is done very constantly and regularly ; 
but, if the subject performs another task at the same time, we 
have, in addition to the other irregularities, an irregularity in 
the number of pressures in a series, sometimes only four, and 
sometimes six. Sometimes the interval is neglected or two 
pressures overlap, and in every way the mental friction and 
inco-ordination is shown. The pressure upon the rubber tube, 
in turn, interferes with the mental task, although this cannot 
be so accurately noted. The addition of simple numbers takes 
considerably longer than normally, and the result is often 
wrong. M. Binet notices, too, that the pressures soon get to 
be done subconsciously, the subject not knowing at the end of 
the experiment whether he has made an error, or has written 
irregular curves cr not. The pressures thus become more or 
less unconscious while still remaining voluntary. It is inter- 
esting to note, that, if the pressure be done by both hands, the 
eirors and irregularities are the same. If, for example, the one 
hand presses four times instead of five, while its owner is 
engaged in some mental task, the left, pressing at the same 
time, will also write four instead of five curves, thus indicating 
that one volition brings about both actions. The d^^ree of 
interference depends upon the nature of the two tasks; and if 
we keep the one task the same, and vary the other, we have a 
kind of test of the power of an individual to do two things at 
once. It was found that some subjects could perform simple 
additions and keep up a series of two presspres in a second, 
but not with more than two ; others could keep up as many as 
five in a series. But all these actions are extremely fatiguing, 
and some individuals refused to go on with them on account of 
the headaches they are apt to produce. 

A different aspect of this interfejrenoe is revealed when the 
two hands attempt to make two different movements at the 
same time. In all such cases there is great mutual interfer- 
ence, not alone because the two tasks are closely similar, and 
so employ allied brain-centres, but especially because the 
movements of the two hands are subject to a special co-ordina- 
tion, and their disassociation is proportionately difficult. It 
one hand attempts to draw curves and the other straight lines, 
the curves will be somewhat straightened out, and the straight 
lines somewhat curved. If the one hand is to beat two beats 
to every five of the other, this may be done correctly for a time, 
but soon the two tend to beat the same number of times. If 
one hand attempts to write a sentence while the other draws 
circles, the writing and the circles will both materially suffer. 
All this when the two tasks are different : if the two hands 
make the same movement, they seem to aid each other, and 
especially does the preferred hand (right or left handedness) 
help the other. 

M. Binet has studied another phase of the subject, introducing 
us to a quite different order of mental phenomena. If the atten- 
tion, instead of being divided between the operations, is sharply 
concentrated upon one, we approach the case in which a person 
abstractedly does one thing while his attention is devoted to 
another, — an artificial absent-mindedness, which, as usual, 
implies an extreme * 'present-mindedness* ' in another direc- 
tion. The subject is given something to read, and his one hand 
he is told not to consider at all. If the attention be sufficiently 
engrossed (and this can be done with only a few subjects) , the 
hand will reproduce slight movements imparted to it by the 
operator in total unconsciousness of their origin. Such move- 
ments are spoken of as automatic movements. These are of a 
quite different character from the foregoing; for while there 
the two acts interfered with each other, and the more so the 
less intense the effort to produce them both, here the two acts 
do not interfere with each other, and are best performed when 
no conscious effort at all is made. This difference M. Binet 
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legards as important enough to warrant the reference of the 
latter to a dififerent stratum of the personality, a different ego. 
The reason of this is, that in the case of the voluntary move- 
ments we have a mental representation of the act about to be 
done, and we unite its elements into a single idea. As this 
becomes difficult by reason of the disparity of the various 
<u:ts, the evidences of mental conflict become prominent. On 
the other hand, in the automatic acts no mental representation 
is present to the mind, and therefore no conflict arises. In 
brief, we can do two things at a time with advantage in two 
quite different ways. The flrst is when they contribute to the 
same end, such as the different movements of the two hands of 
the pianist or the violinist, and so on ; the second, when the one 
is done automatically and unconsciously; and both of these 
capabilities will vary very considerably in different persons. 

M. Binet has reduced to experiment a further class of 
automatic reproductions. We all appreciate the tendency to 
beat time when listening to a lively musical production, or the 
xmconscious adaptation of our gait to the selection of a band on 
the street. The same fact is shown in the case of an hyster- 
cal subject in whose hands is placed a recording dynamometer 
while a metronome is beating in the room. The result is an 
xmconscious series of pressures to the time of the metronome 
beats. 

Thouoht and Respiration. — llie experiments of Professor 
Xieumann indicating the adaptation of the rate of reading, and 
possibly of -other mental work, to such physiological rhythms 
«s the respiration (v. Scierux, Nov. 22, 1889) , have called forth 
some interesting comments upon his thesis. Attention has 
been directed to the analogy between this and the methods 
adopted by the Yogi to reach the condition of abstract contem- 
plation and rapt ecstasy. Professor Max Miiller contributes 
some extracts from the Sanscrit Yoga-stitras describing this 
prdndydmaf or expulsion and retention of the breath for the 
purpose of steadying the mind. The Yogi must assume a firm 
-and easy position, and then begin to regulate his breath. He 
draws it in through one nostril, pressing his finger on the 
other, and then, after retaining it some time, emits it through 
the other nostril. *'A11 the functions of the oigans being 
preceded by that of the breath, — there being always a correla- 
tion between breath and mind in their respective functions, — 
the breath, when overcome by stopping all the functions of the 
-organs, effects the concentration of the thinking principle to one 
object.*' The time devoted to each of the three factors is 
regulated by so many repetitions of the syllable om or other 
mystic formula, or by turning the left hand round the left knee 
•a given nimiber of times. The time devoted to inspiration is 
the shortest, and that to the retention of the breath the longest. 
The operation is performed as a preparation for an abnormal 
mental state in which incredible powers are exemplified. The 
theory of the process is thus given in a conmientary. **By 
the motion of the breath the thinking principle moves ; when 
that motion is stopped, it becomes motionless, and the Yogi 
become firm as the trunk of a tree: therefore the wind should 
be stopped. As long as the breath remains in the body, so 
long it is called living. Death is the exit of that breath: 
therefore it should be stopped." Another writer, Mr. Ley, 
notices the use of deep and rapid respiration as an ansasthetic. 
Some dentists ask their patients to breathe quickly and fully 
aome four or six minutes, at the end of which the patient 
becomes giddy, to some extent loses consciousness, and a short 
operation may be painlessly performed. While in this condi- 
tion, the patient has no power to move his arms, but will open 
his mouth at the bidding of the dentist (v. Nature, Feb. 6, 
1890) . 

HEALTH MATTERS. 

The Obigin of Fevsr. — M. Roussy, in a paper read before the 
French Academy of Medicine by M. Schutzemberger, states that 
fever is often the result of soluble non-organic principles, but 
of microbian origin, being introduced into the animal economy. 
^e has ascertained, according to the British Medieal Journal y 



that injecting into the blood or under the skin water in which 
different organic matter has been macerated also determines a 
febrile condition. M. Roussy has isolated the pyrexogenic ele- 
ment, and concludes from the results of his experiments that 
certain diastasis or zymosis (soluble ferments) have a febrile 
infiuence: the water in which the yeast of beer has been 
macerated is an instance. M. Roussy used the same method 
as M. Berthelot for obtaining ' 'invertine, ' ' and it is possible 
that the body discovered by M. Roussy is identical with the 
invertine. 

EuBOFEAN Infantile Mortality. — We learn from the Meduxd 
Record that a comparative study of infant mortality in different 
European countries has been made by Dr. Fodar, with the fol- 
lowing results: of 1,000 children bom alive, 106.8 die during 
the first year in Norway, 187.1 in Sweden, 154 in £kigland, 
169.1 in France, 217.7 in Prussia, 220.1 in Italy, 254 in 
Hungary, 258.2 in Austria, 817.1 in Bavaria, and 829.5 in 
Wurtemburg. With regard to Bavaria, there is considerable 
difference in the infant death-rate in different districts. Thus 
in Suabia it reaches the enormous figure of 409 (nearly four 
times as great as that of Norway) , and in Upper Bavaria it is 
406, while in the Bavarian palatinate it is only 187. From these 
statistics it would appear that the hygiene of infancy is better 
understood in Norway than elsewhere, and that Qerman 
nurslings are either particularly delicate or particularly unfor- 
tunate in the mode of their bringing up. 

The Fate of Cadaveric Microbes. — It is a comfort to learn, 
on the authority of M. Esmarch, that most pathogenic microbes 
succumb sooner or later after their victims have died. Experi- 
ments were carried out with nine different micro-organisms, 
says the Medical /VeM, and the bodies of the animals on which 
they had wreaked their wicked will were either buried or kept 
under water, or exposed to the air. The bacillus of septicae- 
mia survived ninety days, while that of anthrax disappeared 
within a week. The bacillus of fowl cholera was seldom found 
after three weeks, but the tubercular microbe did not lose its 
virulence until 204 and 252 days had elapsed. All trace of 
the other organisms was lost in from three days to a week, 
including those of typhoid-fever, Asiatic cholera, and tetanus. 
As a general rule, the more active the decomposition, the 
sooner did they perish, and this is another argument in favor 
of '*earth-to-earth'* burial, pending the universal adoption of 
cremation. 

Recent Sayxno of Life in Michigan. — In a carefully pre- 
pared paper read before the Sanitary (Convention at Vicksburg, 
the proceedings of which are just published, Dr. Baker gave 
official statistics and evidence which he summarized as follows : 
' *The record of the great saving of human life and health in 
Michigan in recent years is one to which, it seems to me, the 
State and local boards of health in Michigan can justly 'point 
with pride. ' It is a record of the saving of over one hundred 
lives per year from small-pox, four hundred lives per year 
saved from death by scarlet-fever, and nearly six hundred 
lives per year saved from death by diphtheria, — an aggregate 
of eleven hundred lives per year, or three lives per day, saved 
from these three diseases. This is a record which we ask to 
have examined, and which we are willing to have compared 
with that of the man who 'made two blades of grass grow 
where only one grew before.' *' 

Gastric Jxhcb as a Germicide. — Drs. Straus and Wurtz have 
conducted a series of experiments in order to ascertain the 
action of the gastric juice on the bacilli of tubercle, charbon, 
typhoid, and cholera-morbus. The gastric juice from man, 
dogs, and sheep was selected for the experiments. It was 
found, as stated in the British Medical Journal, that digestion 
for a few hours at a temperature of 100^ F. destroyed all the 
germs. The bacillus anthracis was killed in half an hour, the 
bacillus of typhoid and cholera in under three hours, while the 
bacillus of tubercle bore digestion for six hours, under which 
time it was still capable of provoking general tubercular infec- 
tion. Even when digested for from eight to twelve hours, the 



178 



SCIENCE. 



[Vol. XV. No. 371 



bacillus was still capable of producing a local tubercular 
abscess, not followed by general infection. Over twelve hours' 
digestion destroyed it completely. The germicide influence of 
gastric juice appears to be due to its acid contents, as it was 
found that hydrochloric acid alone, dissolved in water in the 
same proportion as it is in gastric juice, proved as active a 
destroyer of the bacilli. The pepsin appears to have no influ- 
ence on the germs. Drs. Straus and Wurtz, who publish their 
researches in Archives de Midecine Explrimentale, wisely 
remind their readers that the germs, when protected by 
animal and vegetable tissues and introduced into the stomach 
in ordinary nutrition, are not exposed to so direct and pro- 
longed action of the acid constituents of gastric juice as in 
these experiments. 



BOOK-REVIEWS. 



Electric Light Installations and the Management of Accumvla'- 
tors. By Sir David Salomonb. New York, Van Nostrand. 
12^ $1.50. 

As this is the fifth edition of a work which first appeared 
only two or three years ago, it is unnecessary to say that it 
fills a very important place in the literature of electrical 
science. It is not intended as a text-book on electric lighting, 
nor is it addressed to electricians as such ; but it covers a field 
of its own, which had been previously n^lected, or, rather, a 
field which had not been as alluring to writers on the subject 
as had other departments of the science. 

Though the author disclaims any pretence to literary style, 
his work proves that he possesses in a high degree the three 
essential requisites of a successful writer; namely, to have 
something interesting to say, to be able to say it so that it 
may not be misunderstood, and to stop when he has said it. 
As a result, he has given us a plain statement of facts in 
regard to the practical side of electric lighting and the manage- 
ment of accumulators, attractively and clearly presented, and 
in as concise a manner as is consistent with the nature of the 
subject. The author proceeds on the assumption that the 
reader has a general knowledge of electric lighting, omitting 
minor details, which may best be found in any elementary 
book on the applications of electricity. 

To those familiar with the work in its previous editions, it 
may be well to mention that this edition has been carefully 
revised and greatly enlarged, besides which many new engrav- 
ings have been introduced, rendering the text more intelligible 
and at the same time showing the various types of electrical 
apparatus adopted by different manufacturers. To those who 
have never read the book, its scope may best be gathered from 
the author's siatement that previous to its appearance no book 
had been written on the special subject of the management of 
the accumulator. Of the two classes of persons most directly 
interested in the secondary battery, manufacturers and pur- 
chasers, the former, as a rule, know comparatively little of its 
properties, their knowledge being confined mainly to laboratory 
tests. The true knowledge of how a battery will act is gained 
only by long experience. While it is in the hands of a non- 
professional user, rarely competent to examine the question for 
himself, this knowledge cannot be gained or turned to account. 
There are but few who have both the opportunity and the quali- 
fications necessary to observe, scientifically as well as prac- 
tically, the working of an accumulator, and fewer still with 
time, opportunity, and inclination to write upon the subject. 
To fill this gap, between the manufacturer and the general 
user, the author has attempted ; and the demand for the present 
work proves that his attempt has met with a full measure of 
success. 

The book is divided into two parts, the first treating of cells 
and their mode of employment ; the accumulator house ; char- 
ging and discharging; and failures, with their causes and 
remedies. The second part is devoted to installation work and 
practice, treating of engines, dynamos, and motors; switch- 
boards, switches, instruments, lamps, and wiring; rules for 
the prevention of fire risks; action of cells with dynamo; 



methods of working and governing; alternating currents^ 
testing, and estimating, etc. ; ending with a description and 
history of the author's own private Installation of secondary- 
batteries at Broomhill. The book is fully illustrated, andi 
provided with a very complete index. 

A Text-Bock on Roofs and Bridges. Part 11. Graphic Statics. 
By Mansfieij) Mebbiman and Hemry S. Jaooby. New 
York, Wiley. 8^. $2.50. 

This volume, as its name indicates, is a treatise on graphic- 
statics as applied to the discussion of common roofs and 
bridges. It is an outgrowth of the course of instruction in 
the subjects named, given to the students of civil engineering 
in Lehigh University, in which institution the authors are- 
respectively professor of and instructor in that branch of 
applied science. The course in civil engineering in the- 
university mentioned consists of four parts ; namely, the com- 
putation of stresses in roof-trusses and in all the common 
styles of simple bridge-trusses; the analysis of stresses l^ 
graphic methods ; the design of a bridge, including the propor- 
tioning of details and the preparation of working drawings; 
and the discussion of cantilever, suspension, continuous, and 
arched bridges. In this volume the second part of this course- 
is presented, together with much additional matter. 

Being offered as an elementary text-book, we need not look 
for many novelties in the work aside from the method of 
arrangement and presentation, though we may call attention 
to the abbreviated processes employed in some of the diagrams: 
for wind-stresses, to the determination of stresses due to initial 
tension, and to portions of the analysis of maximum moment» 
and shearing strains under locomotive wheel loads, as possess- 
ing some points of novelty as well as of practical value. 

For the convenience of students, blank leaves are provided, 
alternating with the printed pages, upon which to record the- 
numerical computations necessary in the preparation of 
graphical analyses, • and upon which to make sketches of the 
str^s diagrams required in the problems. The book is divided 
into three main parts, treating respectively of general prin- 
ciples and methods, of roof • trusses, and of bridge-trusses. 
An appendix contains the answers to the problems. The 
work is written in a clear and attractive style, and, though 
intended mainly as a text-book for students, it is not without 
value to engineers and others. 

Elements of Logic cu a Science of Propositions. By E. E. CX>n- 
STANCE Jones. Edinburgh, T. & T. Clark. 8''. $3. 

This book is a very ambitious, but, as it seems to us, very^ 
unsuccessful, attempt to reconstruct the science of logic. The 
author takes the ground that logic is an objective science, and 
not a branch of psychology, and then goes on to define it aa 
**the science of the import and relations of propositions,** 
denying altogether that it is a science of reasoning or of the 
laws of thought. The chief characteristic of the treatise, how- 
ever, is not the view taken of the science, nor any new or 
startling theory of its fundamental principles, but the employ- 
ment of an immense number of new-fangled terms in place of 
the familiar ones that have been in use for centuries. What, 
the object of such an innovation may be, unless to give the 
work an air of originality, we do not know : for we fail to see 
in what respect the new nomenclature is an improvement on 
the old. Thus, we cannot see the propriety of calling exist- 
ence ' *quantitiveness, * * nor of using the phrase '^subject of 
attributes*' instead of the familiar term * 'substance. " E^ssen- 
tial attributes are termed by the author * 'intrinsic,'* and acci- 
dental ones ''extrinsic;" an absolute attribute is called 
' 'independent, ' ' and a relative one ' 'dependent ; ' * hypothetical 
propositions are "inferential," and disjunctive ones "alter- 
native;** and so on throughout the book, till the reader who 
looked at the terminology only might almost fancy that he 
was studying a new science. Tet, apart from this strange 
terminology, we fail to find in the work any thing specially 
new or noteworthy, while in some passages there is evidence of 
much confusion of thought. This is specially apparent ii^ 
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the chapter on abstraction and conception, and also in many 
cases in the ose of the new terminology. Those who wish 
for novelty in a scientific work may be interested in this one; 
but most people, we think, will prefer to walk in the old 
ways. 

AMONG THE PUBLISHERS. 

In The Jermesa-MUler Magaxine tor March is an article on 
"Physical Culture," by Mabel Jenness, and another on "The 
Luxury of the Turkish and Roman Baths, ' ' by Annie Jenness- 
Miller. 

— The issue of London Engineering for Feb. 28 is devoted 
mainly to an exhaustive and handsomely illustrated article 
on the recently completed bridge across the Firth of Forth in 
Scotland. Including advertisements and inserted plates, the 
number contains 268 pages. It is as notable a work in its way 
as the bridge it treats of. 

— The Honie Joumal^ which was founded in 1846 by Qeorge 
P. Morris and N. P. Willis, preserved its original form, four 
very large pages, until a few weeks ago, when it assumed the 
more modem form of eight smaller pages. The journal has 
every appearance of increasing prosperity. 

— "A Digest of English and American Literature*' is now 
in the press of S. C. Griggs & Co. of Chicago, being the last 
work completed previous to the death of its author. Professor 
A. H. Welsh, whose "Development of Elnglish Literature and 
Language" has passed through ten editions. 

— P. Blakiston, Son, & Co., Philadelphia, will publish about 
March 15 a new medical dictionary, by Georege M. Gould, 
A.B., M.D. It will be a compact one- volume book, containing 
several thousand new words and definitions collected from 
recent medical literature, while the total number of words is* 
beyond that in any similar book. It includes also tables of 
the bacilli, leucomaines, ptomaines, micrococci, etc. ; of the 
arteries, nerves, etc. ; and of the mineral springs of the United 
States; together with other collateral information. 

— Poet-Lore for March 15 will give another of Mr. Nathan 
Haskell Dole's papers on the Russian drama, with translations 
from Tolstoi and Pushkin. Mr. W. G. Kingsland, a friend of 
Browning's, whose recollections of him date for twenty years 
past, will give some personal memoranda. Among other inci- 
dents, the origin of Browning's poem "Memorabilia" is told. 
The fljst of a series of selected specimenn of Anglo-Saxon poetry, 
literally translated, by Anna Robertson Brown of Wellesley 
and Oxford, will be begun. The first selection is from 
Beowulf. Mr. J. S. Stuart Glennie's opinion of Shakspeare's 
attitude on the land question, as given in the January Poet- 
Lore, has called out a letter from a special student of Shak- 
spearian records, Mr. A. Hall of London, which will be among 
the minor matters of the magazine for March. 

—The directors of the * 'Old South Studies in History' ' have 
just added to their general series of "Old South Leaflets," 
published by D. C. Heath & Co. , a translation of the Constitu- 
tion of Switzerland, by Professor Albert B. Hart of Harvard 
University, with historical and bibliographical notes. It will 
be of use to those both inside and outside of our colleges who 
are engaged in the comparative study of politics. Equally 
interesting to many, at a time when several new States in the 
Union are jiist adopting constitutions, will be the Constitution 
of Ohio, which has also recently been added to this series of 
leaflets. It is the purpose of the directors of the "Old South 
Studies" to follow up these with several similar leaflets, 
enabling every student to possess for a few cents good copies 
of the constitutions of leading European nations as well as of 
representative States in the Union. Our yountr people are very 
seldom familiar with the constitution of their own State. It 
is too often because they cannot easily get at it. 

— A good figure of our native St. John's wort, which was 
discovered by the Swedish botanist Kalm at Niagara Falls, 
and named in honor of him Hypericum KcUmianum, is given in 



Oardm and Foreet for last week. Another illustration is of a 
giant African aloe, which would probably flourish in our 
Southern States, and make a superb garden-plant. Mr. F. W.^ 
Burbidge, curator of the Botanical Gardens of Dublin Univer-^ 
sity, writes of the home of the pitcher-plants on the mountain 
slopes of Borneo; Mr. Charles C. Binney, secretary of the 
American Forestry Association, discusses the means of forest- 
reform ; and Charles Eliot proposes a plan for saving the granci 
Waverly Oaks. 

— A cable despatch calls attention to the space occupied in 
the March reviews by social and economical discussions. The 
Nineteenth Century, which keeps its lead, has the third of a. 
series by Professor Huxley. In this one, entitled "Capital, the 
Mother of Labor," he once more attacks Mr. Henry George 
and his theories. Mr. J. D. Christie, who announces himself 
as a pastry-cook, contributes to the same review what he calla 
a "Workingman's Reply to Professor Huxley." Lord Bram^ 
well writes on property. Perhaps Mr. Herbert Spencer's paper 
on justice may be referred to the same category, though it is, 
as usual, an a priori argument rather than a practical help 
toward any valid theory of political ethics. Similar topics 
are uppermost in The Contemporary Beview, where M. de> 
Laveleye discourses on communism, neatly applying the 
knife to some of its favorite dogmas; Mr. Fletcher Moulton 
argues for taxaton of ground rents; and Mr. Lyulph Stanley 
discusses free schools, — a social question that goes deeper thax^ 
most others. 

— David Starr Jordan, president of the University of Indiana* 
will open the April Popular Science Monthly with a vigorous 
article on "Science in the High School." Its object is to 
show up the make-believe character of what is offered in many 
schools to satisfy the modem demand for science- teaching. 
An article by Professor Huxley, entitled "On the Natural 
Inequality of Men," will be printed. It deals with Rousseau's 
idea of the equality of men in the state of nature, with applica-^ 
tions to the recent controversy on the land question. The 
ladies are not yet through with Grant Allen's "Plain Words 
on the Woman Question." Another answer to Mr. Allen's 
article will appear in the same number by Miss Alice B. Tweedy, 
who asks, * 'Is education opposed to motherhood ?' ' and answers 
the question with a vigorous negative. Professor C. H. Toy o 
Harvard will contribute a thoughtful essay on "Ethics anci 
Religion, ' ' in which he shows that religions have mainly bor- 
rowed their rules of conduct from what men have regarded as 
right, and that it is doubtful if ethics has received any thing 
from religion. 

— Messrs. Mudge & Son of Boston have issued a small work 
by Mary Boole, widow of George Boole, entitled "Lo^c taught 
by Love." It is not a connected treatise, but a series of 
detached essays which had previously appeared in various 
periodicals. Why it is called "Logic" we cannot see; for 
there is nothing in it about logic except a few quotations from 
Mr. Boole and one or two other writers. The greater part of 
the book is occupied by religious essays of a more or less 
mystical character, the writer's religious views being a queer 
compound of pantheism and Judaism. Her leading doctrine is 
that of ' 'pulsation, ' ' which she expresses by saying that ' 'th«^ 
very life of all that lives consists of some mode or other 
of pulsation or alternate action;" and again she says that 
"sound thought is always essentially a free pulsation between 
extremes. * ' She makes no attempt to prove this doctrine or 
even to explain it, but takes it for granted throughout the 
book ; yet she does not draw from it any noticeable conclu^ 
sions. In dealing with religious and educational themes she 
has some interesting remarks, though none that can be called 
original ; and if she had avoided mysticism and kept within the 
bounds of common sense, she might have written something of 
real value. 

— ^Messrs. Porter & Coates, Philadelphia, have just published 
' 'Essays of an Americanist, — I. Ethnologic and Arcbseologic, 
n. Mythology and Folk-Lore, HI. Graphic Systems and 
Literature, IV. Linguistic," — by Daniel G. Brinton. This 
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valuable contribution to the study of the native American 
tribes, their history, antiquities, religion, and literature, by 
one of the best-known scholars in this branch, should be in the 
hands of every person interested in the subjec t, and on the 
shelves of every library. Amon^ the questions discussed are, 
under Part I. , the data for the study of the prehistoric chronology 
of America, palseolitbs (American and other) , the alleged Mon- 
golian affinities of the American race, the probable nationality 
of the mound-builders of the Ohio valley, the Toltecs of Mexico 
and their fabulous empire; under Part II., the sacred names 
in the mythology of the Quiches of Guatemala, the hero-god 
of the Algonkins as a cheat and liar, the journey of the soul in 
ligyptian, Aryan, and American mythology, the sacred symbols 
of the Cross (the Svastika and the Triquetrum) in America, 
the modern folk-lore of the natives of Yucatan, the folk-lore 
of the modern Lenape Indians; under Part III., the phonetic 
elements in the hieroglyphs of the Mayas and Mexicans, the 
iconomatic method of phonetic writing used by the ancient 
Mexicans, the writing and records of the ancient Mayas of 
Yucatan, the books of Chilan Balam (the sacred volume of the 
modern Mayas), translation of the inscription on *'The Stone 
of the Qiants*' at Orizaba, Mex., the poetry of the American 
Indians, with numerous examples; under Part IV., American 
•aboriginal languages and why we should study them, Wilhelm 
von Humboldt's researches in American languages, some charac- 
teristics of American languages, the earliest form of human 
speech as revealed by American languages, the conception of 
love as expressed in some American languages, the lineal 
measures of the semi -civilized nations of Mexico and Central 
America, the curious hoax about the Taensa language. In Part 
IV. there is also an index of authors and authorities, and an 
index of subjects. 

— Messrs. Longmans, Green, & Co. have issued ' *The Skipper 
in Arctic Seas, ' ' by Walter J. Clutterbuck, being an account 
of a voyage northward from Scotland toward Greenland and Jan 
Mayen Island, and culminating at Spitzbergen. The book is 
in many parts amusing, the events of the voyage being 
"described in a humorous vein and in a pretty good style. Ihe 
principal object of the trip was seal -shooting, though this 
was pursued, by the author of the book at least, a*s a pleasure 
rather than a business. Some account is given of the mode 
of hunting seals and of preparing their skins and fat for use. 
There are also occasional remarks on the climate, the birds, and 
the scenery, of a more or less interesting and instructive char- 



acter. Still, we could wish there had been more of this kind 
of information, and less about the personal haps and mishaps 
of the author and his companions; and this not merely in the 
interest of science, but for the sake of readers generally. 
Travellers are too apt to think that the personal incidents o 
their trip are as interesting to their readers as to themselves ; 
whereas what readers chiefly care for is the country visited, 
and not the personal affairs of the visitors. 

— During 1889, R. W. Shufeldt contributed a series of articles 
to The American Fieid on the extinct mammals of the United 
States. These short sketches have now been reprinted in pam- 
phlet form, and, as they are illustrated, one may gather from them 
some idea of the curious animals, now extinct, that once roamed 
over this country. 

— In Outing for March are articles on ' *The Art of Boxing, * ' 
by A. Austen ; * ^The National Guard at Creedmoor, * ' by Lieut 
W. R. Hamilton; '^The Waterloo Cup," by Hugh Dalziell; and 
* *By-WayB near Natchez,' * * ^Hunting and Fishing in the North- 
west,'* *»The Yachting Outlook," '*Our Home-Made Trip to 
Europe, ' ' and * *Quail-Shooting in California. ' ' 

— At the beginning of the ninth volume of IJieForumj The 
Forum Publishing Company remind its friends of the following 
cardinal facts about its career and plan of conduct : ' 'Advance is 
made in society, in politics, in religion, and in practical affairs, 
not by revolutionary methods, but it is helped by enlightened 
and candid discussion conducted within the limits of reverence 
and dignity. All safe leaders are conservative, because they 
know that human progress is achieved rather by evolution than 
by revolution. The Forum, therefore, being sincerely devoted 
to the advancement of sound and safe thinking, has never ad- 
mitted to its pages advocates of revolutionary methods, but has 

, sought to give its readers the benefit of the thought and experi- 
ence of the safest guides. It is to this fact — that 7'he Forum is 
always constructive and never destructive in its conduct — that 
its great success is attributed. The mass of the people who are 
in search of the truth, and who have not lost their bearings by 
reason of any of the wild theories of the time, have found in its 
conduct a constructive purpose in sympathy with their own ideas 
of progress ; and Tlte Forum has had the good fortune to draw to 
itself, for this reason more than for any other reason, the support 
of the great number of intelligent and conservative people in the 
country. The patronage that has kindly recognized this effort 
during the volume that is just completed has doubled the busi- 
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JUST OUT. 

Speech Reading and Articnlation 

Teaching. 

By A. MELVILLE BELL. 

Price, 25 Cents, 

Practical Instructions in the Art of Beading 
Speech from the Mouth ; and in the Art of 
Teaching Articulation to the Deaf. 

[This Work— written at the suggestion of Miss 
Sarah Fuller. Principal of the Horace Mann School 
for the Deaf, Boston, Mass —is, so far as known, the 
first Treatise published on "Speech Reading/^] 

%* The above work may be obtained, by 
order, through any bookseller, or post-free 
on receipt of price, from 

N. D. C. HODGES, 
47 Lafayette Place, New York. 
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nesB of The Forum Pablishing Company, and the magazine enters 
upon its ninth volume with a degree of prosperity that was not 
expected at so early a date. ' ' 

— Garden and Forest for March 27 cont&ins a figure of the 
prairie rose of the South-west, from one of Mr. Faxon's best 
drawings, with a description of it by Mr. Sereno Watson ; and 
an illustration of an alley of orange-trees in the (harden of the 
Tuilleries, with some notes on the planting of the open spaces in 
the city of Paris. In the same paper Professor Bailey discusses 
the principles of grafting, and Dr. Qeorge Thurber writes in his 
entertaining way of the so-called poisonous properties of the 
primrose, which has been a source of irritation to many garden- 
ers. **Garden Flowers in Midwinter," **Fem Notes," and 

* ^Botany for Young People, ' ' are the titles of a few more of the 
articles which help to make up an attractive and useful number. 

— In the March number of the Political Science Quarterly^ 
Professor Anson D. Morse of Amherst College examines the 
political theories of Alexander Hamilton; Professor Edwin 
Seligman of Columbia College traces the history of the general 
property tax in Europe and in the United States, and shows why 
all attempts to reach personal property have failed ; J. P. Dunn, 
jun. , Indiana State librarian, writes strongly on ' *The Mortgage 
Evil in the West;" Professor Simon N. Patten of the University 
of Pennsylvania criticises David A. Wells's '^Recent Economic 
Changes;" Irving B. Richman discusses United States citizen- 
ship; and Professor Frank J. Goodnow of Columbia College com- 
pletes his description of the new Prussian system of local govern- 
ment, in which the ideas of Stein have obtained complete ex- 
pression. The number also contains reviews of more than twenty 
recent political, economic, and l^al publications. 

— We glean the following notes from the Publishers' WeeJdy : 
Prince Jerome Napoleon is busily engaged in prejiaring his 
memoirs of the Second Empire. Mrs. Humphry Ward's new 
novel, dealing with the experiences of a successful mechanic who 
tries many kinds of life and phases of thought, and who finally 
joins the Elsmere brotherhood, is ready for the publisher. At 
the time of his death, a few weeks ago, Peter Henderson, the 
well-known seedsman, had just completed a new edition of his 

* 'Handbook of Plants and General Horticulture. ' ' The preface 
which he wrote is dated in January last. This edition contains 
a great deal of new information, and will make still more useful 
a work which has already become a standard. T?ie Writer^ post- 
office box 1905, Boston, Mass., has in preparation a '^Directory 
of American Writers, Editors, and Publishers." Chatto & 
Windus have in press the first two volumes of Justin Huntly 
McCarthy's **History of the French Revolution." It is to be in 
four volumes, and will be published uniform with his father's 
** History of the Four (Georges." Bellamy's * 'Looking Back- 
ward" passed 801,000 copies last month, and the demand is re- 
ported to have been over 1000 a day. It is estimated that of the 
foreign pirated editions, about 50, 000 copies have been sold in 
England. France comes next, followed by Germany and Den- 
mark. The Catholic Publication Society Company will soon 
publish in pamphlet form **Who was Bruno? A Direct Answer 
to a Plain Question, from the Latest Published Documents, ' ' by 
Mr. John A. Mooney. It is the first book published in this coun- 
try giving the Catholic side of the Bruno affair. E. P. Dutton 
& Co. will publish at once ''To Europe on a Stretcher," an ac- 
count of an invalid's travels, by Mrs. Clarkson Potter. T. Y. 
Crowell & Co. announce ' 'Recollections of a Private, ' ' by War- 
ren Lee Gk)6s, the author of ' 'Jed. ' ' Part of these recollections 
have already appeared in the Century Magazine. A. C. Arm- 
strong & Son will publish a book by Professor T. W. Himt of 
Princeton College, entitled ' 'Studies in Literature and Style. ' ' 
Harper & Brothers have in press "Two Years in the French West 
Indies, ' ' containing the literary results of a voyage by Lafcadio 
Heam, the author of "Chita." The introductory chapter, en- 
titled "A Midsummer Trip to the Tropics," consists of notes 
taken on a voyage of nearly three thousahd miles, and the re- 
mainder of the book is devoted to sketches of life on the island of 
Martinique, describing the manners, customs, and characteristic 
types of the island. An appendix to the volume gives some 



Creole melodies. The book is illustrated. The Cassell Publish- 
ing Company have just ready "Australian Poets, 1788-1888," 
being a selection of poems upon all subjects written in Australia 
and New Zealand during the first century of the British coloniza* 
tion, with brief notes on their authors and an introduction by 
Patchett Martin, edited by Douglas B. W. Sladen of Melbourne, 
Australia; and "Star-Land," by Sir Robert S. Ball, based on 
notes and recollections of the lectures delivered to children at the 
Royal Institution of Great Britain in 1881 and 1887, which makea 
a readable book on astronomy for young people. 



LETTERS TO THE EDITOR. 



Supposed Aboriginal Fish-Weirs in Naaman's Creek, near 

Claymont, Del. 

In reply to the letters of Messrs. Haynes and Peet in your 
issue of Feb. 28, I have to say that it is evident that Professor 
Haynes was misled by the version of my letter published in the 
American Antiquarian of November, 1887 (vol. ix. No. 6) 
and did not receive my letter suggesting that the remains in 
question were fish -weirs until too late for use in his work 
executed for "The Narrative and Critical History of America.'* 
It seems to me, however, that I might have received an earlier 
notice of the contemplated work; but. as the reason why is 
given by Professor Haynes, we will let the matter rest there. 
A footnote in my letter to Science, published Feb. 14, 1890, 
p. 117, explains why the term "station" was used. It does 
not seem to me that the term "pile-structures" ought to 
suggest ' 'pile-dwellings. " The term * 'pile-structures" was 
adopted at Professor Putnam's suggestion, as we deemed it 
best to designate them in this way until investigations upon 
the spot were finished. ''Stake- ends," "Ipg-ends," or "post-^ 
ends' ' would have served equally well for the same purpose. 

In answer to Mr. Peet's remarks, I desire to say that I have 
no intention of withdrawing from my position hitherto taken, 
and call upon him to prove that I ever wrote any such letter 
as that which is the subject of this interchange of civilities. 
It is evident that the comparison which he makes in Science 
of Feb. 28^ 1890, is but a reveision to the accoimt already dis- 
approved by me, and denounced as erroneous. 

I desire here to make a correction in my last letter to SeienoCf 
published Feb. 14, 1890; viz., on p. 116, second column, sixth 
line from the bottom, "(1877)" should read "(1887)". 

HilbosnbT. Cbbsson. 

Philadelphia, March 1. 

The June Drought in the Rocky Mountain Region. 

In your notice of the meteorological observations on Pike's 
Peak, in Science for Feb. 21, are the folowing statements: — 

"A very decided secondary minimum [of precipitation] 
occurs in June. . . . The June minimum appears very remark- 
able, but its authenticity seems assured in view of the fact 
that at Colorado Springs, at the base of the mountain, and at 
Denver, nearly 80 miles to the northward, similar rainfall 
conditions obtain." 

The occurrence of a minimum of precipitation during June 
can be afSrmed not only of the country near Pike's Peak, but 
also of a large part of the Rocky Mountain region, also of the 
Great Plains and the Great Basin. It is one of the most con- 
stant meteorological epochs of the region in question. It marks 
a decided change in the character of the storms. During 
April and May most of the precipitation falls from stratus or 
cumulo-stratus clouds being driven up the slopes of the plains 
and mountains, and such storms often cover a large part of 
Colorado simultaneously. These storms end in late May or 
early June as cold rains or with hail and snow on the moun- 
tains. From the 6th to the 10th of June there is usually a 
frost among the foot-hills, and this sometimes descends on to 
the plains to 5,000 feet or even lower. Then for some weeks 
the general telnperature is cool and delightful, gradually rising 
till early in July, when the summer storms begin. These are 
local thunder-storms of the ordinary type. 
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It is well knonti tbat over the plains in Colorado crops are 
now being raised without irrigation in places where this was 
formerly supposed impossible. This is in large part due to the 
adoption ot improved methods of cultivation specially adapted 
to the climatic conditioDB. The farmer earlj observed the dry 
weather ot June, and came to expect it as a rule. On these 
plains successful agriculture was possible only after a careful 
study of the June drought. At the present time the aim is 
to have the times of planting so fixed that at the time of this 
drought each crop shall be at that stage of its growth in which 
«xperieDce shows it can best endure tbe dry weather. 

G. H. SrONB. 
Colorado SprlDga, Htroh 9, 



A New Draughts □ 



s Protractor. 



TBB protractor shown in the accompanying cut is made bom 
one-sixteenth inch sheet steel, and is light and durable. Tbe 
length of tbe blade is eight inches and a half. The graduations 
read to degrees, and the vernier reads to two minutes. This 
protractor is chiefly used in connection with a T-squore or 
straight-edge. It can he quickly and accurately set by hand to 
-any angle. A lever is, however, provided as of possible advan- 
tage in obtaining very fine settings. 

There are no projections on either tece of tbe instrument. 



either side up. This makes it particularly convenient ia 
dividing circles, transferring angles, diawing oblique lines at 
right angles to each other, or laying off given angles on each 
side of a vertical or borison'tal line without changing the 
setting. For laying out tapers and dividing circles and laying 
out geometrical figures, tables are furnished with the instru- 



The Fiske Range-Finder. 
With reference to tbe very interesting suggestion of Mr. J. 
F. Dennison concerning my range-finder, which appeared in 
your issue of Feb. 28, I can only say that the plan which he 
suggests has been the subject of much thought on my part, and 
has been sketched out in many modified forms. The only 
objection to it is the very commonplace, but very potent one, 
tbat the end attained is hardly worth tbe apparatus required. 
'Some person must be at band to read the distances indicated, 
and be can very easily move tbe contacts himself. As a 
general principle, I think it is agreed tbat mechanism should 
never be introduced where it can be avoided, for mechanism is 
.liable to disarrangement; and simplicity should, it seems to 
me, be the aim of all invention. 

BSASLET A. FlSEE, U.S.N. 
Mew York. Umnh B. 

INDUSTRIAL NOTES. 




ment, which give tbe settings that are necessary. To many 
instances the protractor takes tbe place of tbe ordinary 
46-degree and 60-d^ree triangles, and it is also used as an 
extension to tbe T-square when the work is beyond the end of 
the blade of the square. It is made by Darling, Brown, and 



and conaequaitly it can be used on either edge ot the blade or Sharpe, manufacturers of fine tools, of Providence, B.I. 
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i Hbi Itthod of Tnadiil Disease. 

HOSPITAI. RBIf BDIBS. 

What are Ihey } There is ■ new departure in 
the treatment of disease. It cootisU in the 
collection of tbe ipeci&ci used by noEpd spedal* 
isli alEurope and America, and bringing them 
within the reach of all. For initance, the treat- 
ment pursued by apecial physicians who trrat 
indigeitioa, stomach and liver troubles only, 
was obtained and prepared. The Irestment of 
Other physicians celebrated for curing calairh 
was procured, and so on till these incomparable 
cures now include disease of the lungs, Lidneys, 
femsle weakness, rheumatism and nervous de- 
bilily. 

This' nev method of "one remedy for one 
disease" must appeal to the commiin sense of 
all sufferers, many of whom have ciperienced 
the ill eBccts, and thoroughly realize the ab- 
surdity of Ihe claims of Patent Medicines which 
are guaranteed to cure every ill cut of a tingle 
bottle, and the use of which, as statistics prove, 
Am iuineJ men stomaeAj than olcBhoL A cir- 
cular describing these tiew remedies is sent free 
on receipt of stamp lo pay postage by Hospital 
Remedy Company, Toronto, Canada, sole pro- 
prietors. 
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CALENDAR OF SOCIETIES. 
Anthropological Society, Washington. 

March 4. — O. B. Stetson, Christophe 
Plantin, the Antwerp Publisher of the 
•Sixteenth Century; "Diomas Wilson, The 
Soci6t6 d'Anthropologie of Paris. 

Biological Society, Washington. 

March 8. — B T. Galloway, Notes on a 
Fungous Disease of the Apple; C. L. Hop- 
kins, Animal Life observed above Snow 
Line on Mount Shasta ; Notes upon the 
Timber and Timber Line of Mount Shasta ; 
W. H. Dall, On Dynamic Influences in 
Evolution. 

Appalachian Mountain Club, Boston. 

March 12. — C. E. Fay, A Visit to the 
Adirondacks of the North : the Sources of 
the Saguenay ; W. M. Davis, The Old 
Mountains of Pennsylvania. 

Boston Society of Natural History. 
March 6. — W. O. Crosby, Interesting 
Occurrence of Decomposed Granite in 
Blandford, Mass.; J. Walter Fewkes, Some 
Bare Marine Animals from California. 

Engineers' Club. St. Louis. 
March 5. — Willard Beaban, A raerican 
and Foreign Railways. 

Exchanges. 

[Free of charge to all, if of satiifactory character. 
Address N. D. C. Hodges, 47 Lafayette Place, New 
York.l 

To correspond with colleges, seminaries and other 
schools where cabinets of fossils and minerals are being 
collected. I have an extensive private collection of 
foitsils from every geological period, and minerals illus- 
trating^ the^ common and many of the rare forms. This 
collection is in duplicate, and the duplicates are for ex- 
change or sale. Kvery thing is scientifically classified. 
W. A. Bronnell, protessur of geology, 905 University 
Ave., Syracuse, N.V. 

I have a number of duplicates of microecopic slides, 
mostly botanical, which 1 would like to exchange for 
ethers not now in my collection. Send lut of what you 
have to exchange and get my list. S. R. Thompson, 
New Wilmington, Pa. 
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ECONOHIG PLANTS 



) 



BY JOHN SMITH, 



ABtoeiaU of the LinnoBan Society ^ author of 

*' Histaria FUicum, " *' History of 

Bible PlanUy'^ etc., etc. 

For more than forty years Mr. Smith was 
oonnected with the Koyal Gardens^ Ken., 
which ga-ve him remarkable opportunities for 
becoming acquainted with the largest collec- 
tion of hying plants, native and exotic, ever 
brought together; and from 1846, he was 
associated with the late Sir. W. Hooper in 
building up the Kensington Museum of Eco- 
nomic Botany. Based on all this experience, 
Mr. Smith has produced this Dictionary which 
gives under their popular names information 
about plants that furnish the wants of man, 
tibeir history, products and uses. Having 
received a large invoice of this book from 
the London publisher, we offer to mail copies 
postpaid at a discount. 

List price, $3.50 : our price, $2.80. 

SCIENCE BOOK AGENCY, 

47 lAfliyette Place, Neir York. 

HEATEiy AlVD HELL. By Exan- 
TTKL SwKDSNBORO. 416 pages, paper cover. 
Mailed pre-paid for 14 Cents in stamps by 
the American Swedenborg Printing and Pub- 
lishing Society, 20 Cooper Union, N. Y. City. 



CATABBU. 
Catmrrltal Deafness— Hay FsTsr* 

A NBW HOME TKKATMBMT. 

Sufferers are not generally aware that these 
diseases are contagious, or that they are due to 
the presence of living parasites in the lining 
membrane of the no^e and eustachian tubes. 
Microscopic research, however, has proved this 
to be a fact, and the result of this discovery is 
that a simple remedy has been formulated where- 
by catarrh, catarrhal deafness and hay fever are 
permanently cured in from one to three simple 
applications made at home by the patient once 
in two weeks. 

N.B. — This treatment is not a snuff or an 
ointment ; both have been discarded by repu- 
table physicians as injurious. A pamphlet ex- 
plaining this new treatment is sent free on 
receipt of stamp to pay postage, by A. H. Dix- 
on & Son. 337 and 339 West King Street. 
Toronto, Canada. — Christian Advocate, 



Sufferers from Catarrhal troubles should care- 
fully read the above. 

Wants. 

A ny person seeking' a position /or which he ts quali- 
fied by his scienti^c attainments^ or any person seeking 
some one to fill a position of this character^ be it that 
0/ a teacher of science, chemist, draughtsman^ or what 
not. may have the * iVant ' inserted under this head 
FRBB OF COST, if he satisfies the publisher o/ the suit- 
able character of his application. A ny person seeking 
information on any scientific question, the add^^ess 0/ 
any scientific man. or who can in any way use this col-' 
umn for a purpose consonant with the nature of the 
paper ^ is cordially invited to do so. 

WANTED. A Harvard Senior who has 
made a specialty of chemistry, and 
has had some experience in teaching and in 
analysis, would like to secure an appoint- 
ment for the fall. Best of references given. 
Address, J., Harvard College, Cambridge, 
Mass. 

CHEMIST (80) wants situation at once; 
Ph.D., and for three years Demon- 
strator of Chemistry, Leipzig University. 
Practical experience in technical branch of 
the subject. X., 13, Worcester Place, Ox- 
ford^ 

A YOUNG MAN aged nineteen, who is a 
graduate of the Exeter High School, 
wants a situation with some Manufacturing 
Chemist or in Laboratory of some Analytical 
or Private Chemist; must be chance where 
he can have access to books in evening. Is 
willing to work ; has good knowledge of Gen- 
eral Chemistry. Sam. L. Hills, South Lee, 
N.BL 

A SUBSCRIBER of ScDEircs would be 
grateful for any information on the 
following points: 1. As to the kind of wax 
used in the preparation of embryological and 
anatomical models; 2. How it can be made 
and manipulated : 8. References to any liter- 
ature on the subject. Wm. Patten, Grand 
Forks, North Dakota. 

WANTED— Books upon American Arch- 
SBology. My publication, **Fort 
Ancient," in exchange. First-class stand- 
ard works only. Warren K. Moorehead, 
Smithsonian Institution, Washington, D. C. 

WANTED— Hairs works on Palaeontol- 
ogy, and other works giving plates 
which show fossils of the Niagara Epoch. 
Address M. D. Sullivan, St. Ignatius Col- 
lege, Chicago, ni. 

A YOUNG MAN desires, about the 1st of 
July, a position as laboratory assist- 
ant, or as instructor in chemistry, physics, 
and lesser mathematics. References as to 
ability and character. 44 P.M. A. Address 
R. L. Porter, Penn. Mil. Acad., Chester, 
Pa. 



Onr Mew Salesroom. 

In our basement on the Broadway side, in the 
store formerly occupied by the Methodist Book 
Concern, we have fitted up a new, commodious, 
well-appointed salesroom. It was opened last 
week, and has been even more successful than 
^e had hoped, greatly increasing our facilities 
for accommodating customers. 

We invite attention to the peculiar advantages 
in price and quality of goods which will always 
be afforded in this department; it may be 
reached from either floor of the old store, or 
directly through the upper entrance on Broad- 
waj. 

We are now selling there large lines of Silks, 
Dress Goods and Cloths of thoroughly reliable 
make, at lower prices than we have ever quoted 
before. 

We invite a visit of inspection in this new de- 
partment; we are sure it will be followed by a 
a second. 

JAHES HcCREEEY & CO. 

BROADWAY AND ELEVENTH STREET, 

NEW YOBK. 



COTTON~~GOODS. 



»» 



"D. & J. ANDERSON'S 

CBLBBRATBD 

SCOTCH ZEPHYRS. 

Plaid, Stripe, Clieck and Bordered Meets. 

UnriTalled for Durability and Wear. 
"FRERES KOECHLIN'S" 



J5toa<)wau CAJ \yXi <$t. 



NEW YOBK. 



RUPTURE 

cured in stipulated time. 
NO DELAY FROM WORK. NO OPERATION. 

Call or send stamp for circular and reference of those 
cured. We have on hand over 300 styles of trusses, from 
$1 up, and suspensones of all kinds. Orders filled by 
mail or express to any part of the United States. 

C. A. M. BURNHAM, M.D., 

138 Clinton Place, New York. 
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DO rOU INTEND TO BUILD? 

le Loir no.. 

ihst, ooDlalaliui 

IT plUU, ADd full 

n, Bod flftj-foar 
otton, ranpni in o«t Irom BWU — *" — — "- 

and covtlnf tl,_ 

OKI working dan! 

No mMtvr wbat at;!* ot a honM ron maj inUM lo 
baUd.ltwlUparToniobkTettila book. 

Wo «m MQd tlila AUm, postpaid, on reoalpt ot 
prioB, |i —». D. C. BodgM, 47 LafajwCM PiHS, New 



PATENTS. 

DuriiiE n«rcki April and M>r '^J t«™ <> 

odIt on ■llowanae U dealrad. Write 

WM. H. BABCOCK, 

El> SsTcmth St., WuhfDBton, D.C., P. O. Boi BO 

Poimarlr Biaminar In Patant OIBoe 

POtJBTBBK TBABB' PBACTICE. 



European and U. 8. Patent Office 

ot G. DITTHAB, C. B. BMabUahed ISn. 

I Waahlnfton Branah, fllS SeTeaUi Bt^ N. V. 

OflIo«-{ QetmanT, HomatTMW It to Berlin CPraaala) 

I Pnuioe(in'n oroajni* Koetieolioaart K Parla 

^eolaltj: Foreign FatsnU and Trademaiki. Dl- 

Tvoidcallngi with all PateDtOtBoM. Attomara' f«e 

lor anr aonntrj. 189.00, to whloh add the GoTsni- 

mant faoa. Seacobes aa to aoope, ralldltj, Doralty 

or It^Hogemant, throngh D, 6. and Fobdoii patanta. 



PHYSICAL, ELECTRICAL 
AND CHEMICAL 

APPARATUS 

Of High Grade. 

FOR SCHOOLS ARID COLLEGES. 

StaiD FOR List of Catalooubs. 

QUEEH & CO., PMadelphia. 



IMPROVED OIL LIGHT 

MAGIC LANTERNS. 

AiiD Lime and EUelric Light Afifaralui, and 

mechanical, plain, and &□« colored vmwt. 

J. B. COLT ft CO., Hannfactnrara. 

No. i6 Bibkman Strsbt, Nbw York. 



INDIAN 8EIID»F088;L8, 

^ KDraaiLafor CaUneb^ Biiboala. Mnat- 
** mn* and twalcn. 'Aatn OooM. Biad 

aianui tar laiw IllujrrBltTl rniiloma. 

L. W. STII.Wlr.I^nv.BWnoB.Bo.Dil 



VISi![*!!!9)E?^3i)E^i 



TWENTY-EIGHT MILLIONS OF 

DOLLARS and OYer » the value given 
b; the Collector of Oaetoma for the 
commerce of the Port of Superior, Wis., 
for 1889. In 1888 the valnfttion wu 
leaa than ten millions ot dollars. 
WEST SUPERIOR, Wis., 

is a foar-year-old citj of 10,000 people, 
at the extreme west end of Lake Sa- 
perior. Its popalatioQ has more than 
doubled in 1889. Joaqnin Miller b&- 
lieves it is destined to outstrip Chicago 
in growth, and will rank with New 
York aa a commercial, financial and 
mannfactnring center. It is worth in- 
vestigation if half of this is so; for in~ 
vestors in real estate and mortgage 
loans can realize large profits in sach 
growing towns. Information regard- 
ing West Snperior and vicinit; will ba 
gladly given by 

JAMES W.GREENE, 
West Superior, Wia. 

He refers by permission to the Editor 
of SCIBNCE. 



O OTHER Life Policies as liberal cost as little money, no others as cheap give as much 
for the money, as those of 
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RAVELERS 



.RTFORD, CONN. 



Best either for Family Protection or Investment of Savings, non-forfeitable, world-wide, lowest 
cash rate. 



Assets, January 1 , 1 890, 
Liabilities, " 

SURPLUS, - 



$ 1 1 ,528,649 SO 

9.163,115 24 

$2,365,534 05 



Chief Accident Company of the World, only large one in America. Covers Accidents of 

TRAVEL, SPORT, OR BUSINESS 

All around the Globe. 



Paid PoUoy-holders tl7.500,000 

Over ei,S00,O00 of It In 1S89. 

JA8. G. BATTER80N, President. RODNEY DENNIS, Secretary. JOHN E. MORRIS, Aast. Secretary. 
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AN IMPROVED TRUCK FOR ELECTRIC CARS. 

Ths improved motor-truck for electric care shown in the il- 
lustration on this page is draigned tu prevent, oral least to greatly 
leaaen, the oeoillating motions of can vitb ahort wheel-base, such 
as all four-wheeled stieet-cars must of neceeeil; be. It is also in- 
tended to strengtheo the ends of car-bodies by providing ad- 
ditional support nearer tite ends of the car than ie passible with 
the usual truck. 

The main double side-bars, marked S In the engraving, sup- 
port, by lueana of the twelve springs sbawn, tbe upper frame 
Upon which the car-bodj rests. The side bant are in turn sup- 
ported by the cantilever trusses C. which are suspended from the 
jonmai-boxee by aialleable iron yokes, to which the side-bara are 
securely fastened. The electric motor is suspended by a bolt and 
spring from tbe banger on the cross-bar D. Tbe hanger is ar- 
ranged to support either one or two motors. A part of the side- 
bar B is detachable, fo that it mn; be unbolted and taken off 



demonstrate their eSSciency. The axles are made of fibrona 
wrought steel, and are provided with enlarged beatings and 
screw threaded collars. 

These cantilever trucks, which are made by the Peckham Car 
Wheel Company of this city, are now in actual use on many elec- 
tric street-railways in this counlr;. and the companies using 
them are nell pleased with tbeir many points of superiority over 
trucks not ^lecially made for motor service. 



THE INFLUENCE OF LEAJSNED mSTITUTIONS UPON THE 
PROGRESS OF MODERN SOCIETY.' 
It is Bometimee urged, as a criticism upon institut ons o 
higher education, that many men of intellectual eminence, sub- 
jected to their training, have acknowledged small obligation to 
it. One recalls, as an example of this, the grotesque picture 
of tbe University of Edinburgh, dtawo by the satirical humor 
of Carlyle in "Sartor Resartns:" "Had you, anywhere in 




THE PECKHAM CANTILEVER HOTOR-TRUCK FOR ELECTRIC CARS. 



when It Is necessary to remove tbe armature (or repairs. No 
other part of the truck need be disturbed when repairs to tbe 
motor are needf^. 

These trucks are equipped with compound lever brakes otgreat 
strength and simplicity, which, in qujcknees of action, are claimed 
to be much superior to the brakes generally used on car trucks. 

A peculiar feature of these trucks is that tbey are equipped 
with elastic wheels, tbe parts of which tbey are composed being 
intercfaangeat)le, so that worn or damaged parts may be readily 
and cheaply replaced. The wheels have malleable iron hubs, 
which are forced on the axled by hydraulic presses at a pressure 
of thirty-five tons to the square inch, so that there is no possi- 
bility of their ever working loose. The wheel webe can be re- 
moved and replaced by any ordinary workman, without the aid 
of special machinery, and without removing the motors from tbe 
ailes. Tubular rubber cushions are inserted between tbe hub 
and the web, supporting the axles and motors, and relieving them 
from shocks, and lessening the tendency to crystallization of the 
iron. The journal-boxes are dust-tight and self -lubricating, and 
have been in use on various roads a sufficient length of time to 



Grim Tartar;, walled in a small enclosure; furnished it witbi 
a small, ill-chosen library; and then turned loose into it eleven 
hundred Chriatian striplings, to tumble about as they listed, 
from three to seven years; certain persons under the title of 
professors being stationed at the gates, to declare aloud that 
it was a university, and exact considerable admission fees, — 
you had, not indeed in mechanical structure, yet in spirit and 
result, some imperfect resemblance of oui Eigt Seminary." 
Mr. Darwin has furnished us a more recent instanje, declaring 
that, during the three years which he spent at Cambridge, his 
"time was wasted, as far as the academical studies were con- 
cerned," — "sadly wasted, and worse than wasted." It is not 
difficult to adduce unBattering estimates like these in con- 
siderable number from men distinguished both in letters and' 
in science. Literary genius has been particularly impatient of 
academic methods. Acquaintance with tbe thought of the 
past, indispensable to those who would enlarge the area of exact 
knowledge, is less necessary to production in pure literature; 



i84 



SCIENCE. 



[Vol. XV. No. 372 



aad accordingly somd of the greatest masters in this depart- 
ment stand oatside of all scholastic association, while others, 
who have passed through the ordinary discipline, have failed 
to discern its advantage. It is in no small degree disappointing 
to note the relation in which so many of our English poets 
have stood toward the established educational system. They are, 
no doubt, a **genus irritable," somewhat likely to re -act against 
methods intended for the ordinary mind. Yet we do not like 
to add to Shakspeare, Pope, Bums, Scott, Keats, and the 
many others who accomplished their work without aid from 
learned institutions, so many critical and dissatisfied recipients 
of that aid: such as Shelley, prematurely dismissed from aca- 
demic privileges ; Byron, Goldsmith, Swift, who perhaps deserved 
to be; Southey, who declared that of all the months of his 
life those passed at Oxford were the most unprofitable, — ''All 
I learned was a little swimming and a little boating ; ' ' Words- 
worth, who showed his contempt for the ceremony of gradua- 
tion by devoting the days preceding the final examinations to 
the reading of ''Clarissa Harlowe;" even Milton, the most 
learned of our poets, whose discontent with his alma mater led 
him to speak of Cambridge, in his ' 'Reason of Church Govern- 
ment," in this wise, "As in the time of her better health, and 
mine own younger judgment, I never greatly admired her, so 
now much less." 

Nor is it the more strictly imaginative departments of litera- 
ture alone that have been largely non -academical in their spirit. 
The fragment of autobiography in which Qibbon has given lis 
ao vivid a picture of his intellectual life comments with unspar- 
ing severity upon the learned body intrusted with his education : 
' 'To the University of Oxford I acknowledge no obligation : and 
she will as cheerfully renounce me for a son as I am willing 
to disclaim her for a mother. ' ' His great contemporary , Hume, 
owed so little to scholastic influences that the bare fact of his 
residence as a student is with some difficulty established. Adam 
^mith devotes a well-known passage of the "Wealth of Na- 
tions* * to a consideration of public endowments of education 
Irom a point of view sufficiently indicated in remarks like 
these: "The discipline of colleges and universities is in gen- 
weral contrived, not for the benefit of the students, but for the 
interest, or more properly speaking for the ease, of the masters. 
.. . . Those parts of education for the teaching of which there 
.are no public institutions are generally the best taught." The 
iow esteem in which Locke held the curriculum of his day is 
stated, expressly or by implication, in each of his writings on 
^ucation. Francis Bacon criticised the learned foundations of 
his time on historical grounds in the ' 'Advancement of Learn- 
ing," and on grounds of theory in his "Novum Organum." 

It is needless to multiply instances of this revolt of individual 
genius from the ideas and methods embodied in institutions of 
education. It seems necessary to admit that the academic dis- 
cipline has not been very successful in dealing with the highest 
order of minds. Yet. obviously, there are various things that 
may be said in reply to such an allegation. It does not follow, 
because the work of a great man seems to himself or to others 
to have been uninfluenced by his early education, that it really 
was so. We sometimes forget the source of impulses that have 
been of great consequence to us ; and it is not difficult to show, 
in the case of some distinjtuished critics of the educational 
:system, that their obligations to it are mush greater than they 
suppose. All human things have periods of relative decline 
and inferiorit , which it is not just to treat as representative. 
Some of the e verest strictures proceed from men who happened 
upon evil days, and in such cases the exceptional character of 
the ^time should be taken account of. During the eighteenth 
eentury, for example, the English universities were unproduc- 
tive. Many of the professors treated their positions as sinecures, 
and gave no instruction. The story goes that one of the non- 
resident professors, subjected to the cruel hardship of a journey 
four times a year for the drawing of his salary, who had made 
various attempts to induce the authorities to forward the 
stipend, at last discovered a statute which obliged them to do 
so, and thus succeeded in absolving himself from the solitary 
function which he had ever been known to discharge. It is no 



wonder that the] indignant comments of the author of the 
'health of Nations' * were provoked by an administration of a 
public trust under which such abuses were possible. So far as 
there is Jany incompatibility between provision for the original 
and creative mind, and due consideration for persons of in- 
ferior endowment, it may with some reason be maintained that 
the latter is the more important duty. Qenius can take care of 
itself; it will not suffer its path to be too narrowly marked 
out: it is the man of average powers who needs instruction and 
direction. Society may be better served by an educational 
regimen adapted to the great mass of those subjected to it than 
by one higher in intellectual quality, but narrower in the range 
of its application. We must not allow too great weight to the 
fact that so many distinguished names can be cited in criticism 
of methods of education. Such criticisms are often unfair as 
to the matter of fact, withholding acknowledgments that ought 
to be rendered. Just as applied to a particular time, they are 
often unjust as general propositions. The distinction which 
ought always to be kept in view between the ordinary mind, 
for which systems of instruction are largely designed, and the 
exceptional mind, which is in great degree a law unto itself, 
they often disregard. 

I have thought that it might be suitable to the occasion which 
brings us together, if, instead of discussing a theme of more 
specific character, which might not be of interest to us all, I 
were to remind you, through a few illustrations, how potent 
and effective the influence of learned institutions has been upon 
the progress of modem society. The conception of scholarly 
life as remote from practical things is sufficiently common to 
make it well sometimes to enter protest against it; and how- 
ever little influenced we may be by derogatory estimates, such 
as have been referred to, an occasional resurvey of salient facto 
of academic history cannot be without value. One who con- 
siders how hard it is to name an important movement of 
thought or life, since society emerged from the middle ages, 
in which institutions of higher education have not been a dis- 
cernible factor, will understand how honorable and dignified is 
the learned tradition which we have inherited. ' 'I have felt, * ' 
said Frederick D. Maurice, "the close connection between the 
learning of the scholar and the life of the world. ' ' The reali- 
zation of this, as a personal consciousness, is one of the most 
ennobling and invigorating experiences of which one is capable ; 
the perception of it, merely as a fact observed in history, is 
by no means unimportant. 

In June, 1888, the University of Bologna celebrated the 
eight hundredth anniversary of its founding. Unless the suc- 
cession of teachers said to be traceable at Athens, from Plato 
down to the suppression of Pagan philosophy by Justinian, be 
admitted as an exception, this is the longest existence attained 
by any such institution in the civilised world. This length of 
time takes us back to that early awakening of the intellect of 
Europe which has been happily termed the "Roman Renais- 
sance." Various influences contributed to make this period of 
the twelfth and thirteenth centmries one of new life, — Mo- 
hammedan civilization, acting through the Crusades and the 
Saracen conquests, awakening an interest in physical science, 
bestowing upon western Europe important portions of the phi- 
losophy of Aristotle; the commercial enterprise of the busy 
Italian cities, creating wealth, introducing refined tastes and 
habits, developing political relations and ideals before unknown ; 
the resuscitation of ancient philosophy, under the direction of 
the Church, expressing itself in the speculative and dogmatic 
movement known as scholasticism. The early universities were 
the product of these pregnant influences. In their origin they 
were essentially popular; not established by bounty of king or 
patron, but rising, without preconcerted plan, in response to 
recognized needs, around the persons of famous teachers. 

The most characteristic of the intellectual tendencies of the 
age was the scholastic philosophy* and it was only natural that 
the newly founded schools should for a long period of time be 
mainly devoted to ito promulgation. Mr. Hallam, writing 
scarcely more than fifty years ago, declared that he knew of 
only one Englishman, since the revival of letters, who had 
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* ^penetrated into the wilderness of scholasticism." When one 
jennembers that Thomas Aquinas is the accredited exponent of 
the theology of the Roman Catholic Church, this seems hardly 
ereditahle to English scholarship ; nor is it to our credit that the 
only idea which so many persons have of these philosophers and 
theologians of the middle ages is derived from the grotesque 
and silly discussions in which they are popularly represented as 
delighting. But the dispute as to the nature of universals, 
which has been the special occasion of the cheap ridicule visited 
upon them, is not a mere word-play. Its historical genesis 
and its intellectual affiliation are in the concepts cf Socrates, 
the ideas of Plato, the forms of Aristotle. However alien in 
spirit and form to the Greek philosophy, scholasticism is its 
continuation, and nominalism and realism are only the med- 
iaeval way of expressing the antithesis of sense and reason, 
phenomena and noumena, the empirical and the ideal, which, 
under one name or another, appears in every age of human 
thought. That this antithesis should have taken a theological 
form was only natural under the circumstances then existing: 
in the absence of a knowledge of nliture, there was little else 
to philosophize about, except the data furnished by the Scrip- 
tures. It is easy, no doubt, to blame the scholastic thinkers 
because they did not adopt the inductive method as expounded 
by modem authorities; but we all know that men must be 
judged by the standards of their time, and it is certain, that, 
in its best period, scholasticism was immensely stimulating 
and influential. We cannot easily understand bow these dry 
and subtle abstractions of logic and metaphysics could have 
been so interesting ; but we know that the old curriculum, in- 
herited from the declining days of the empire, — the trivium 
and quadrivium, — was abandoned on all sides for this new 
instrument of discipline and culture; that admiring pupils 
flocked in vast numbers to listen to masters like Abelard. and 
Scotus ; that even the street brawls of the students turned on the 
issues between the nominalists and the realists. One can have 
little of the historic spirit who supposes that these great results 
were accomplished by what Erasmus contemptuously described 
as ' 'quibblings about notions, and relations, and f ormalitations, 
and quiddities, and haecceities. ' * This mediasval philosophy 
and theology was a genuine expression of the human mind, as 
^ood a theory of the universe as the times made possible. 

The number of eminent men who taught in the schools of 
England, France, and Germany during the predominance of 
scholasticism was by no means small. Such men as Albertus 
Magnus, Thomas Aquinas, Duns Scotus, William of Occam, 
would command respect in any age of the world. The greatest 
of them all according to modem standards, Roger Bacon, we 
can hardly regard as a product of the spirit of his time so much 
as a protest against it; and we find in his case, as in that of 
others, that powerful influences in behalf of intellectual and 
spiritual freedom proceeded from schools of scholastic learning. 
Few movements in Ehiglish history have taken deeper hold 
upon the masses of society than that of Wycliffe, the centre of 
whose activity was at Oxford. At the f'eforming councils of 
Constance and Basle the deputies from the universities were 
conspicuously independent; John Huss was supported by the 
influence and enthusiasm of the University of Prague. Thus in 
this age anticipations of a new era of human thought appeared. 
It is to the honor of the early universities of Europe that they 
were produced by this first intellectual awakening of the modem 
world, and that they so effectively contributed to it. 

The great defect of the intellectual life of the middle ages 
was that it had not at its command sufficient material of 
knowledge. In keenness and subtlety, and in constructive 
ability, the mediasval thinkers have perhaps never been sur- 
passed ; but a far wider range of facts was necessary, that these 
powers might be profitably employed. The revival of ancient 
learning, therefore, which, beginning at least a century earlier, 
spread so rapidly throughout Europe after the middle of the 
fifteenth century, was a natural and indispensable step in the de- 
velopment of thought. It restop-ed the continuity of history ; it 
made antiquity and classic culture again objects of knowledge. 

The relation of schools of learning to this eager study of the 



past was modified by a variety of circumstances. In Italy, 
where the passion for classical studies was earliest and most 
intense, private patrons played the most prominent part in 
the movement. The collection and transcription of manu- 
scripts, the formation of libraries, the encouragement of learned 
men, — these services were more munificently rendered by 
powerful families like the Medicis, by Popes like Nicholas V. 
and Leo X., by the academies which sprang up in all the lead- 
ing cities, than by the universities. Of them — in Italy and in 
every other country — the scholastic philosophy had possession. 
It is not strange that everywhere it declined to yield its ground. 
Within limits, the resistance to new methods and new mate- 
rials of thought, of which the history of education furnishes so 
many examples, may be admitted as reasonable. Institutions 
stand in historical relations to the past and to the future, and 
must act in view of these, making sure that a given change is 
wholesome before sanctioning it. But the conservative impulse 
has ordinarily been in excess: habit and sentiment and vested 
interest have made change more difficult than the public good 
would dictate. In particular, effete and outworn disciplines 
have always offered bitter resistance to competitors. The 
phase of scholasticism which had become prevalent in the fif- 
teenth century combined a strenuous assertion of orthodoxy with 
fundamental scepticism. Tbe nominalism of William of Occam 
denying objective validity to general notions, making them 
mere words or names not answering to reality, carried with it, 
of course, the consequence that reasonings founded upon general 
terms are invalid; that no conclusions can be reached by 
rational argument; that no tenets of theology or philosophy 
are rationally demonstrable ; that faith and the authority of the 
Church are the foundations of belief. We cannot wonder that 
a mode of thought so suicidal, which renounced all natural and 
verified knowledge, should have recognized an irreconcilable 
opposition between itself and a broadly human and rational 
movement like the revival of learning. 

It must be remembered, also, that humanism passed into 
various extravagances which might well awaken the alarm of 
those who adhered to the ancient faith. Even so ardent a 
friend of the new learning as EIrasmus dreaded the results of 
its importation into the north. **One scruple still besets my 
mind,'' he said, '*lest under the cloak of revived literature 
Paganism should strive to raise its head." How largely a 
refined and sceptical Epicureanism pervaded Italian society at 
the time of the classical revival, the art and literature of the 
period abundantly testify. The cynical frankness v^ith which 
even high ecclesiastics avowed their unbelief is something 
startling. The theoretical preference of Paganism to Christian- 
ity was not uncommon. ''Christianity," said Machiavelli, 
' 'teaches men to support evils, and not to do great deeds. ' ' It 
must be admitted that the opposition of the academic ad- 
herents of scholasticism was not wholly without excuse. 

It would, however, be a mistake to suppose, that, even where 
the traditional influences were strongest, schools of learning 
were without share in this decisive and critical movement of 
human thought. The opposition of the existing authorities was 
in some cases avoided through the expedient of founding col- 
leges. Thus through the institution by Francis I., in 1581, of 
the Royal College of Three Languages, the Univers ty of Paris, 
a stronghold of the old dialecticians, became an important centre 
of Greek and Hebrew scholarship. This expedient was much 
employed by the patrons of the new learning in England. The 
preponderance of the colleges in the English university system 
is largely due to the fact that so many sprang into being, or 
into a more vigorous life, at this time, as instruments of the 
new culture. Nowhere was the classical revival more effec- 
tively promoted than in the English universities. There are 
few chapters of literary history more fascinating than that 
which, beginning, let us say, with the gift of classical books 
at Oxford by Shakspeare's ''good Duke Humphrey" about 1435, 
and ending with the death of Sir Thomas More in 1535, should 
indicate the leading events and personages of this century of 
intellectual revolution. The prevalence of Greek scholarship 
at Oxford and Cambridge is often attributed to the influence of 
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Erasmas ; but there is little doubt that, upon his first visit, he 
found there attainments quite equal to his own. The encomi- 
um of Erasmus upon his English friends has been often quoted : 
''When I listen to my friend Colet, I fancy I am listening to 
Plato himself. Who but must admire Grocyn, who is nothing 
short of a complete encyclopaedia of knowledge? Did ever any 
one possess such taste, so acute, polished, and searching, as 
Linacre? Has nature ever produced a mind gentler, sweeter, 
or more richly gifted than that of Thomas More?" The banter- 
ing compliment which Erasmus paid More illustrates the delight- 
ful intellectual sympathy which united this remarkable body of 
men to one another. He entitled his famous work, composed 
at More' 8 house, the * 'Praise of Folly;" the Latin words con- 
taining a play upon his host's name, jSncomium Morice, The 
thoroughness with which the new culture took possession of 
the centres of English education is indicated in the literature 
produced in the succeeding generation. The Elizabethan drama- 
tists were nearly all, except Shakspeare, university bred: they 
often use their classical knowledge with indifferent judgment 
and taste, but they make it a prominent element in their work. 
Shakspeare' s classical allusions need not be explained by deny- 
ing his identity: intercourse with his i^niversity trained com- 
peers snflSciently accounts for them. Much of the interest of 
this early group of scholars was centred in the elucidation of 
the Scriptures. Colet lectured at Oxford on the Epistles of St. 
Paul: Erasmus worked at Cambridge on his edition of the 
Greek text of the New Testament. The practical aims and the 
moral earnestness of the ESnglish revival of letters distinguished 
it from that of Italy, from which it took its origin, and ren- 
dered it influential upon the higher life of the nation. 

The leaders of German humanism were, if possible, more in- 
teresting in personal traits than their English co-laborers. Agric- 
ola, Beuchlin, Ulrich von Hutten, Melancthon, — these names 
suggest a variety of character and achievement peculiarly 
attractive. The development, however, of the movement in 
Germany was cut short by the advent of the Reformation. 
This had been foreseen by Erasmus, who had from the first 
looked with little sympathy upon Luther. A typical man of 
letters, his chief concern was for literature, the interests of 
which he would not jeopardize by theological disputes. But 
the extent to which the classical revival had leavened the 
thought of the universities may be seen in the fact that the 
Reformation derived from them its chief impulse. This great 
movement of faith and conduct was pre-eminently academical 
in its character. It was not in origin a popular revolution, but 
a learned one: the study of Greek, pursued for the sake of 
scriptural interpretation rather than of merely elegant accom- 
plishment, was its inspiration. Whatever view one may take 
of the German Reformation, it must be conceded that institu- 
tions of learning have rarely acted upon society with greater 
effect than did universities like that of Wittenburg. which 
first encouraged humane studies, and then used them as in- 
struments of social change. 

In 1612, Descartes completed his studies at the Jesuit School of 
La Fl^he. The account which he Rives us of his education shows 
how largely the classical learning had then been accepted by 
the historical successors of its old scholastic adversaries. If we 
take the fall of Constantinople as an approximate date for the 
beginning of the movement, and consider that the Jesuit ideas 
of education were fairly in operation by the beginning of the 
seventeenth century, a period of about one hundred and fifty 
years would seem to have been occupied in winning recognition 
for the new learning. The magnitude of the interests involved 
in this momentous intellectual change may explain its slow 
accomplishment. 

The term ordinarily applied to the intellectual awakening of 
the fifteenth and sixteenth centuries accurately describes its 
character. It was a renaissance, a revival of the past. It is 
evident, that, unaccompanied by any other influence, this re- 
invigoration of the sentiments and ideas of antiquity was an 
inadequate impulse and basis of civilization. No age can afford 
to content itself with what has already been. It is difficult 
to overestimate the importance, as an element in the formation 



of modem society, of the new studies, which, after the force of 
the renaissance was in a measure expended, attracted the best 
thought of the time. "The fifteenth century," it has been 
said, "restored the broken links of time; the seventeenth 
unveiled space. The former had shown to man his place in 
history ; the latter was to assign him his place in nature. ' ' 

The great age of physical discovery, beginnnig about the 
middle of the sixteenth century, but falling mainly in the 
seventeenth, was distinguished above all preceding eras by in- 
dependence of the past. No generation of thinkers has ever 
appeared which derived so little from its predecessors as that 
which, acting concurrently in each of the leading countries of 
Europe, laid the foundations of modem science. It is signifi- 
cant that so many of the great men of that epoch interested 
themselves about the question of method. Bacon wrote a new 
Organum, discussing the laws under which the object is to be 
known, as the Organum of Aristotle had discussed the laws 
under which the subject thinks. The first important work of 
Descartes was the "Discourse on Method," reversing the pro- 
cedure o^Bacon, and seeking the knowledge of effects through 
their causes. Pascal's fragment on method is well known. 
Spinoza, Leibnitz, Hobbes, Locke, — their common character- 
istic is that they begin with first principles, and manifest an 
almost unprecedented desree of intellectual independence. It 
would hardly be expected that an era so self-reliant and so 
original would have much concern with the traditions and in- 
stitutions of previous learning. Yet the investigation of nature 
which created physical science in the seventeenth century 
founded itself at first upon what had been done in the past. 
Copernicus evolved his system after an exhaustive study of the 
various astronomical systems of the ancients. All the dis- 
coverers who co-operated in giving this new direction to men's 
thoughts were trained in schools of education ; most of them filled • 
professor* s chairs. It is an interesting fact that so many who 
have contributed to scientific thought have been teachers. This 
was noticeably the case at the originative epoch of the seven- 
teenth century: Ghilileo was a professor at Pisa and Padua, 
Kepler at Prague, Torricelli at the Florentine Academy, New- 
ton at Cambridge. The founders of modem science were in- 
debted to the universities of their day for the equipment of 
knowledge, without which, novel as were their methods and 
results, they could not have done their work. Nor, since their 
time, have contributions to knowledge in this department been 
often made by men who have not enjoyed the advantage of 
regular education. A man of letters may dispense with this : 
it is not necessary that he be widely familiar with the produc- 
tions of the past. A man of science must know what has been 
accomplished by his predecessors : the subjects with which he 
deals have' a rigorous continuity of development. Eminent in- 
ventors have often been imperfectly educated ; but the originat- 
ing thought, which makes invention possible, comes from a 
well-furaished mind. Of course, this is more and more the 
case as experimental methods are developed. The perfecting 
and multiplication of mechanical aids to investigation, the 
founding of laboratories and museums and libraries, tend to 
concentrate activity at points where these facilities are fur- 
nished, and thus make the service of learned institutions in- 
creasingly indispensable. As the philosophical and theological 
element in modem thought goes back to the universities of the 
twelfth and thirteenth centuries, which were produced by it ; 
and as the humanistic and classical tradition finds its origin 
largely in the learned schools of the renaissance, — so the scien- 
tific factor is, even more distinctly, academic in its history. 
Since the study of nature requires acquisitions and facilities 
which cannot be commanded by the isolated individual, and 
must always demand associated and organized endeavor, we see 
how enormous is the indebtedness of the industrial and 'com- 
mercial civilization of the modern world to institutions which 
it sometimes thoughtlessly considers unpractical. 

In consideration of the sacrifices and sufferings of the citizens 
of Leyden during that memorable siege whose heroic and pic- 
turesque incidents have been made familiar to us by Motley, 
they were offered by the states of the Netherlands their choice 
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iMtween immimity from taxation and the eetabliBhrnent of a uni- 
versity. With a foresight which has been rarely paralleled, 
they chose the latter, and the University of Ley den was ac- 
cordingly founded in 1575. To this seat of learning, during 
the years immediately following, came, as teachers and students, 
a remarkable body of men. One of the earliest professors was 
Lipsius, an industrious and prolific scholar, for the honor of 
whose adhesion Protestants and Roman Catholics contended, 
the latter finally prevailing. To make good this defection, 
Joseph Scaliger was called, descended from the princely house 
of Verona, whose tomb all travellers remember, possessed of a 
wonderful memory, such as, in these days when memory is 
a lost art, seems scarcely credible, but with still better title to 
remembrance in the fact thai he was the first to form the con- 
ception of the science of historical criticism. His conjecture 
that the Chronicle of Eusebius must originally have consisted 
of two books, and his conjectural restoration of the lost one, 
subsequently confirmed in the main by its discovery, must rank 
as one of the most noteworthy triumphs of historical imagina- 
tion. Salmasius was another of the teachers at Leyden, in reply 
to whom Milton composed his * 'Defense of the People of Eng- 
land;*' whose abusive personalities toward his antagonist are 
equalled only by those of that antagonist toward him; in re- 
gard to which, however, it must be admitted that Milton was 
the aggressor, since, desiring to render his opponent ridiculous, 
Milton describes him, in graceful allusion to the supposed 
ascendency of Madame Salmasius over her husband, as '*an 
eternally speaking ass, ridden by a woman;*' to which polite 
characterization the Dutch scholar retorts with various amiable 
epithets, such as * *puppy, ' * * *silly coxcomb, ' ' * ^unclean beast. ' * 
Such, couched in irreproachable and sonorous Latin, are some 
of the pleasant compliments which the controversial ethics of 
that day did not condemn. Grotius was another of the famous 
men produced at Leyden, a philosophical jurist of Christian 
temper and of varied learning, often spoken of as the founder 
of the modem science of the law of nations. Arminius was a 
student at Leyden, whose name survives in polemical theology, 
the seriousness of whose departures from Calvinistic orthodoxy 
would not, I fear, be altogether appreciated, were I to recount 
them in this place. These and many other distinguished men 
gave the University of Leyden European celebrity. **In the 
Batavian Netherlands," says Sir William Hamilton, ''when 
Leyden was founded, erudition was at a lower ebb than in most 
other countries ; and a generation had hardly passed away when 
the Dutch scholars of every profession were the most numerous 
and learned in the world." The burghers had made a good 
bargain ; the fame of their city was carried all over Europe by 
the fame of its university ; they got good return for the taxes 
of which they were not relieved. We may perhaps think of a 
city of our day, known far and near through the work of its 
university, and may possibly regret, that, in the matter of the 
taxes, the parallel fails to be complete. 

Equally signal examples of the infiuence of learned institu- 
tions upon the general welfare of the communities in which 
they are, might be easily multiplied. In 1807, when Fichte 
delivered bis ' 'Addresses to the Qerroan People, * ' his voice often 
drowned by the trumpets of the French troops, setting forth 
his idea of a common education as the basis of a common 
nationality, the political condition and prospects of Germany 
seemed well-nigh hopeless. The humiliations suffered at the 
hands of Napoleon were not so discouraging as the fact that 
these did not seem to rouse a united national spirit. The 
brilliant literary production which marked these years of dis- 
aster seemed to show that the intellectual activity of the people 
was without relation to their political life. We can now see the 
far-sighted wisdom of the declaration of Frederick William IIL, 
in accordance with which the University of Berlin was founded, 
that the State must repair its outward losses through the de- 
Telopment of its spiritual energies. The connection between 
the educational and the political history of Germany during 
the present century, no one can overlook : it was the intellectual 
and moral conditions created by the work of its universities 
which contributed in no small degree to make the united and 



tiiumphant empire possible. We sometimes regret the multi- 
plication of colleges in our own country; but, whatever evils 
have attended it, we must not forget that every one of these 
institutions has been a centime of enlightening and civilizing 
power. 

It is remarkable how many movements which have become 
popular and widespread have originated in select circles of 
men gathered in academic relations. What was it which re- 
stored to Christianity its influence upon the English nation, 
after it had been so far lost that Bishop Butler declared, in 1786, 
' 'It is come, I know not how, to be taken for granted by many 
persons that Christianity is not so much as a subject of in- 
quiry, but that it is now at length discovered to be fictitious" ? 
The distinguished apologetic writers of the period contributed 
little to this result. It was the little company of Oxford 
students, contemptuously stigmatized as "Methodists," who 
wrought this moral and social transformation. Reformations 
in religion have ordinarily proceeded from institutions of learn- 
ing, but reformations of all sorts are very likely to have this 
origin. The reason is because the element of ideality is more 
largely present in such communities than anywhere else, be- 
cause things are judged in the light of principles more dispas- 
sionately and disinterestedly by minds engaged in the pursuit 
of truth than by persons absorbed in the ordinary pursuits and 
rivalries of life. The most hopeful appeal in behalf of any 
interest of human progress is to those who are for the time 
removed from immediate connection with the existing order, 
whose enthusiasms are fresh, unselfish, and responsive. One 
can hardly conceive an atmosphere more congenial to all high 
inspirations than that which pervades those select circles of 
young men not rarely gathered in our institutions of education. 
Let me recur, in couclusion, to the expressions of criticism 
and discontent of which I spoke at the beginning, in order briefly 
to raise the question whether these are likely to be as sharply 
urged hereafter against present methods as they now are 
against those which have preceded. There are, as it seems to 
me, many reasons for believing that the educational work of 
our time is indefinitely better than any in the past. 

The various intellectual interests are harmonized with one 
another to a greater degree than at any previous time. Scholarly 
activity is not predominantly determined in any one direction. 
The legitimacy of all spheres of knowledge is admitted. No 
one of any authority constitutes himself the partisan of one 
discipline as against another. Specialization, no doubt, tends 
to narrowness of view ; but this tendency is counteracted by a 
profounder realization of the unity of knowledge, leading us to 
understand that every thing in some sort involves and leads to 
every thing else. Provision is thus made for all minds to an 
extent impossible under a narrower conception of the scope and 
relations of learning. The undogmatic candor with which 
knowleclge is imparted is in favorable contrast to the political 
and ecclesiastical prejudices and prescriptions which have so 
often impaired the freedom and impartiality, if not the in- 
tegrity, of academic teaching. That peculiar sentiment, in- 
adequately described in the words "love of truth," whose 
ethical value is attested by the laborious, self-denying lives so 
often produced by it, has never been more fully developed 
among scholars and teachers than it is to-day. The historic 
method, whose abuse, as leading to intellectual indifferentism, 
is acutely indicated by Mr. John Morley, — "In the last 
century men asked of a belief or story. Is it true? We now 
ask, How did men come to take it for true?" — in its real 
spirit and in its chief infiuence, is singularly humane and 
practical, since it leads us to consider every department of 
knowledge in its relation to the life of society and the welfare 
of mankind, and blends in happy and admirable combination 
the scientific and the philanthropic temper. It may surely be 
claimed that never in the history of educational institutions 
have they approached so nearly as now the standard of duty 
and service indicated by Cardinal Newman : "If a practical end 
must be assigned to a university course, I say it is that of 
training good members of society. Its art is the art of social 
life, and its end is fitness for the world. ' * That aspiring and 
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ingODUous miDds, subjected to tbe influences which control the 
schools of learning in our day, will rerolt from them with the 
keen dissatisfaction and bitter sense of injury and loss which 
so many have felt in the past, it does not seem possible to believe. 
President Oilman delivered an address, on the occasion of this 
anniversary five years ago, upon a subject closely akin to that 
which has now been presented. His opening words I will quote : 
"To be concerned in the establishment and development of a 
university is one of the noblest and most important tasks ever 
imposed on a community or on a set of men. It is an under- 
taking which calls for the exercise of the utmost care, for com- 
bination, co-operation, liberality, inquiry, patience, reticence, 
exertion, and never-ceasing watchfulness. It involves per- 
plexities, delays, risks. Mistakes cannot possibly be avoided; 
heavy responsibility is never absent." This statement, in no 
wise exasrgerating the arduous and responsible nature of the 
task, may remind us how large a measure of honor and grati- 
tude is due to those who have co-operated in the founding and 
upbuilding of this university, and especially to him, of whom 
in his absence we may speak more freely, to whose energy and 
wisdom and self-devotion the success of these years is, by 
common consent, pre-eminently to be ascribed. 



NOTES AND NEWS. 



Walled up in the cellars of a brewary at Burton -on -Trent, 
there was discovered not long ago some beer which had been 
brewed in the year 1708. It resembled sherry more than it 
did a malt liquor, and was in good condition. 

— The American Society of Mechanical Engineers have pur- 
chased a commodious building at 12 East 81st Street, this city, 
for permanent headquarters. Fart of the building will be occu- 
pied by the Institute of Electrical Engineers, and the libraries 
of both societies will be merged into one. 

— Late reports from the engineers at work on the Nicaragua 
Canal indicate that the preliminary harbor improvements at 
Oreytown are going ahead successfully and rapidly. Senator 
Warner Miller has been elected president of the construction 
company, succeeding Mr. A. C. Cheney, who is now vice-presi- 
dent. 

— A special train on the Philadelphia and Reading and the 
Central Railroad of New Jersey, on March 10, made the run 
between Philadelphia and New York, a distance of ninety miles, 
in eighty-five minutes. This is at the average rate of 68.58 
miles per hour. At times the train is said to have exceeded 
eighty -five miles per hour. 

— The American Tunnel Construction Company have contracted 
to construct a tunnel under the East River, from New York 
to Brooklyn, work to begin as soon as the consent of the local 
authorities shall have been secured. Meanwhile the tunnel 
under tbe Hudson, which has passed into the hands of English 
capitalists, is making slow progress. 

— M. D. Bellet contributes to the Compte Rendu, 1880, No. 14, 
a note on some tables furnished by the director of the McOill 
Observatory, Montreal, to Gen. Greely. The observations ex- 
tend over fifty years, from 1889 to 1888 inclusive, and form an 
exhaustive exposition of the climatic conditions of the country. 
Duiing those years the variations of the seasons have been con- 
fined within very narrow limits. The last frosts have occurred 
at the beginning of May. The earliest spring was that of 1878, 
when the last frost was on April 2, and the latest was in 1856, 
in which year the thermometer fell to freezing-point on May 21. 
The frost, except in 1867 and 1874, always returned before 
November, the latest recorded bein^ on the 5th of that month, 
and the earliest on Sept. 15 in the year 1859. In 1860 snow 
fell on Sept. 29, the only occasion when it fell during that 
month. Its latest appearance was in 1846, on Nov. 28. In 
1889 snow ceased to fall in March, an event which did not hap- 
pen again until 1889. The latest snow recorded fell on May 27, 
1871. Snow fell during this month in only nineteen years out 
of the fifty. The mean temperature at Montreal during the seven 



years 1851 to 1856 inclusive was 41.56^ F., the maximuno 
100. 1^ F. , and the minimum 86® F. During the fourteen year» 
ending in 1888, the mean was 41.58® F., though the last year 
the mean was only 80.88° F. The mean rainfall for 1851 to 
1857 was 48.004 inches, and for the last fourteen years only 
27.2 inches; but the figures for the months of July and August, 
1888, are the largest recorded. The annual fall of snow for the 
years 1851 to 1857 was 05.76 inches; for. the fourteen years 
ending in 1889, 125.8 inches. 

— The construction of railways was commenced in Japan 
about twenty years ago; and now 570 miles of line are in work- 
ing order, of which 497 are in Hondo, and the remainder in 
Yezo. Some of these lines, according to Compte Rendu, 1889,. 
No. 14, belong to the state, others to the Japanese Railway 
Company. The former run from Tokio to Yokohama; fron» 
Yokohama to Kodzu ; from Kobe, through Ozaka and Kioto, to- 
Otsu on Lake Biwa; from Handa, through Nagoya and Naga- 
hama, to Tsuruga on the west coast of the island; from Taka- 
saki to Yokokawa; and fromNaoyetsu toSikiyama. The com- 
pany's lines run from Tokio to Sendai, and from Tokio to Taka- 
saki and Mayebashi. In Yezo there are only two state lines, 
— the one from Otaru to Sapporo, and thence to the coal-mines 
of Horonai ; the other connecting the sulphur-mines of Kushi- 
roko with the river of the same name. Besides the above- 
mentioned lines, there are in course of construction a line con- 
necting Kodzu and Nagoya, with a branch to the naval station 
Yokosuka ; another from Yokokawa through Nagano to Siki- 
yama; a branch from the Sendai line to Utsunomiya and Mito; 
and a line from Koyama to Kiryu, through Tochigi, Sano, and 
Tatebayashi. Lastly, numerous lines are projected, of which 
one from Sendai to Aomori, at the northern extremity of Hondo,, 
is among the chief. » 

»Sir J. H. Drummond-Hay believes that Marocco might 
exxx)rt a large quantity of agricultural produce under a just 
and prudent government, says the London Chamber of Com- 
meroe Journal, The soil is very fertile, particularly in the 
southern provinces, and produces wheat, barley, maize, and 
other grains, cotton, oil, fruits, cattle,etc. The people are strong 
and intelligent, and the climate more temperate than in south- 
em Spain. But the inhabitants do not care to waste their labor 
in producing more than suffices for their maintenance, when 
any surplus there may be is taken from them by the tax-col- 
lectors, and any show of wealth attracts the unpleasant atten- 
tions of the government officials. The prohibitions and duties on 
exports also exercise a prejudicial influence on agriculture, as 
was proved in the case of maize. Sir John Drununond-Hay 
succeeded in getting the prohibition on the exportation of that 
grain removed by the convention of 1856. Tbe first year one 
vessel only was laden with maize, but in subsequent years one 
hundred vessels were annually laden with it, and a large quan- 
tity of fresh land was brought under cultivation. Yet, in spite 
of the fanaticism of the Sultan's advisers and the unsettled 
state of the country, trade does to some extent increase. In 
the years 1875-85 the value of the imports averaged £1,088,- 
918 annually, of which about three -fourths represented British 
goods. The imports at Tangier in 1887 amounted to £748,000,. 
about £62,000 more than in the previous year. 

— M. V. Turquand presented last year a statistical album to 
the Paris Oeographical Society (Compte Rendu, 1889, No. 14) . 
It contained, among others, six maps showing the geographical 
distributions of the different nationalities in France. There are 
80,000 Spaniards living in France, most of them in the Basse- 
Pyrenees and Pyrenees Orientales. It is curious that there are 
hardly any in Ari^ge. The Swiss, who also number 80,000, 
occupy chiefiy the basins of the Loire and of the Upper Rhone 
and S4one. The Italians are spread over the country from the- 
Maritime Alps to Paris, but are most numerous in the depart- 
ments of the Alpes-Maritimes, Var, and Bouches-du-Rhdne. In 
the first-mentioned they form one -twentieth per cent of the 
population. The total number of Belgians in France is nearly 
500,000: they dwell in the northern half of the basin of the 
Seine. Lastly, the Oermans are found principally along the 
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froDtier, in the departments of the Vosges and the Meurtfae. It 
is a curious fact that the quartier of Paris most densely peopled 
bj foreigners of a certain nationality corresponds to the country 
district where their compatriots are most numerous; for in- 
stance, Gtermans live chiefly in the north-east of Paris as well 
as of France. 

— The arrangements for holding an exhibition in Jamaica in 
1801 appear now to be fairly complete. The exhibition is to be 
opened on the 27th of January, 1801, and to remain open for a 
period of not less than three months. It will be managed by 
a commission, of which the Qoyemor of Jamaica is at the head. 
The exhibition will comprise specimens of all Jamaica products, 
— sugar of all qualities, and its allied industry of rum-manu- 
facture; liqueurs, cordials, etc.; coffee; oranges, pine-apples, 
and fruits of all kinds; pimento, cacao, annatto; woods in all 
degrees of preparation for use; spices, condiments, etc.; fibres 
and fibrous materials; cinchona -bark, oils, essential oils, per- 
fumes, etc. ; medicinal and economic substances ; works of art, 
pictures, fancy articles, and ornamental work; horses, cattle, 
and live-stock of all kinds. The botany and geology of the 
island will also be fully illustrated. The exhibition will also 
contain examples of foreign products imported into Jamaica. 
The date given for the receipt of applications for space is the 
Ist of May next. No charge is to be made for space. A guar- 
anty fund of over $115,000 has been raised in the island; and 
this, it is believed, will nearly suffice for the purposes required. 
A committee to insure the due representation of British indus- 
tries has been formed in London. Mr. Washington Eves, 
C.M.O., is the chairman; and, at the request of the committee, 
the Council of the Society of Arts have nominated one of the 
members, Mr. C. M. Kennedy, as a member of that committee. 
For further information, application should be addressed to Mr. 
Washington Eves, 1 Fen-court, E.G., London, E2ng. 

— Bir. J. L. Shand sends the following extract from a letter 
from Mr. James Taylor of Toolecondera Estate, dated June d5, 
1888, to the Journal of the Society of Arts, London, which 
gives, on undoubted authority, the dates of the first importation 
into Ceylon of Assam hybrid tea -seeds, and also of its first suc- 
cessful planting. The first tea was sold in Kandy early in 1872, 
just about the time of the arrival in^the colony as governor of 
Mr. (now Sir William) Gregory, who at once paid a visit to 
Toolecondera to see what was going on there. Mr. Taylor 
writes, '*The first Assam hybrid tea -seed arrived here in the 
early part of 1868. That lot all failed, and our second lot 
came in the first days of 1869, and our clearing of twenty acres 
was planted with the plants from this seed in the latter part 
of the same year. Tea was first planted on Toolecondera in 
1866 along the roadsides. This was China taa, the seed of 
which had been got from the Peradenia gardens, and the plants 
raised here in small nurseries. Our tea-house was built in 
1872; but some tea was made for sale before that, and we had 
been making it experimentally for years before. Our first ex- 
periment was about 1866, when an Assam planter passing 
through showed me how to do the rolling, and told me about 
the rest of the performance. This was with leaves off old tea- 
bushes in the garden of my bungalow. 
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— The richest petroleum districts of Roumania are situated at 
the south-east of the Carpathian Mountains, where the oil is ob- 
tained at five different spots. In many places, especially at 
Ploiesti, the ground is charged with gas to such a degree that it 
is only necessary to bore a hole, and a jet of inflammable gas 
issues at once. The working of the oil, as described in the OtZ, 
Paint and Drug Reporter, is conducted in shafts and galleries, 
the roofs and walls being closed in with boards. The total yield 
from Walachei amounts to 9,000 tons, and the product contains 
20 to 23 per cent of solid paraffine. It is exported to Vienna to 
a considerable extent, and yields about 15 per cent of petroleum 
naphtha on refining. The wells are 50 to 70 metres in depth, some 
as much as 120 metres. Deeper borings and large refineries have 
been established recently by foreign enterprise, and the output of 
oil has increased rapidly of late. The oil districts stretch along 



the southern side of the Carpathians to an extent at present on* 
known, in the provinces of Prahova, Dimbowitza, and Busen; 
and the fields appear to be connected with those of Ghilicia. Two* 
varieties of crude oil are distinguished, — (1) Pacura and (2> 
Titeiu. The latter contains the material for refining purposes, 
and yields 78 per cent of burning naphtha. It cannot be im- 
ported into Austria-Hungary on account of the high duty, but is 
freely exported to Gtoimany, where there is no duty on the raw 
product; and after refining, the lighting-oil can be sold at 18.4 
marks per hectolitre, while American oil commands 27 marks* 
(this refers to 1884). The petroleum from Momeeti andCasin 
flashes at 17^ to IQ"" C. (10^ below Russian petroleum) , and be- 
gins to distil at 80**, yielding a large proportion of distillate up 
to 150^. Roumanian oils from eight districts are described bj 
Istrati (Jahfimch des Organischen Laboraioriums xu Bucharegt^ 
1888-89), and contain from 42 to 65 per cent of photogen, 5 to 20 
per cent of petroleum naphtha, and 11 to 25 per cent of solid 
paraffine. The residues yield nearly 50 per cent of photogen 
when carefully rectified. A sample from Pacureti (Prahova) 
yielded 50 per cent of lighting-oil of specific gravity 0.800, and 
distilling between 125^ and 280^. Austrian and American crude 
petroleum both yield about 50 to 55 per cent of good burning oil» 
while the Russian product does not give more than 20 per cent. 

— Of 122 varieties and seedlings of the potato tested the past 
season at the Agricultural Experiment Station, Madison, Wi&, 
the following ten were most productive, yielding in the order 
named : seedling from C. E. Angell, Rose Beauty, Monarch, Du- 
plex, Late Beauty of Hebron, Mullaly, Alexander's Prolific, 
Seneca Red Jacket, White Beauty of Hebron, and Wiaconain 
Beauty. Placed in the order of their table quality, these varie> 
ties would rank as follows : Alexander's Prolific, White Beauty 
of Hebron, Late Beauty of Hebron, Duplex, Monarch, Wisconsin 
Beauty, Seneca Red Jacket, Rose Beauty, Mullaly, seedling from 
C. E. Angell. The tests made at the station, taken as a whole^ 
favor heavy rather than light seeding. Cutting off the "seed- 
end" was found detrimental to the yield. No advantage followed 
sprinkling the cuttings with plaster before planting. 

— Dr. Thomas Taylor, microscopist of the United States De- 
partment of Agriculture, proposes the following new method of 
detecting oleo in butter : Dissolve in 20 cubic centimetres of 
petroleum benzine 140 grains of a mixture of oleo and butter* 
Heat slightly to secure a perfect solution of the fats. Casehie 
and animal tissues may be readily removed by passing the liquid 
while warm through fine muslin. Fill a test tube with the sohi- 
tion, and place in ice- water. In about twenty minutes the oieo- 
fat will separate from the butter- fat, and fall to the bottom of the 
tube, being insoluble in cold benzine, while the butter-fat will re- 
main in solution in the benzine. Separate the oleo-fat from the 
liquid butter- fat by filtration. The fat recovered may be solidi- 
fied by mechanical pressure, placing it between several layers of 
bibulous paper to absorb the remaining benzine, after which the- 
sheet of solid oleo may be removed from the paper with a palette- 
knife. The butter may be recovered by evaporating the benzine 
by means of a sand-bath. 

— Dr. Thomas Taylor, microscopist of the United States De- 
partment of Agriculture, proposes the following new method of 
detecting cottonseed -oil in lard: Dissolve in 20 cubic centimetres 
of petroleum benzine 140 grains of a mixture of lard and cotton- 
seed-oil. Heat slightly to secure a perfect solution of the lard. 
Animal tissues should be carefully removed by passing the liquid 
while warm through fine muslin. Fill a test-tube with the solu- 
tion, and place in ice-water. In about twenty minutes the lard 
falls to the bottom of the tube by reason of its insolubility in cold 
benzine, while the cottonseed-oil remains in solution in the ben- 
zine. Separate the lard from the cottonseed-oil by filtratioD 
through fine bibulous paper, and subject the recovered fat ta 
mechanical pressure between several folds of the filtering-paper, 
by which means the remaining benzine is absorbed. The solidi- 
fied fat may be removed from the paper with a palette-knife. 
The cottonseed-oil is separated from the benzine by means of a. 
sand-bath, which evaporates the benzine. 



190 



SCIENCE. 



[Vol. XV. No. 372 



SCIENCE: 



i WEEKLY NEWSPAPER OF ALL THE ARTS AND SCIESCES, 



PUBLISHED BY 



N. D. C. HODGES. 



47 Lafaykttk Place, Nkw York. 



Subscriptions.— United Btstes and Csnada S8.60 a year. 

Great Britain and Bnrope 4.60 a year. 

Ck>mmnnioatlona will be welcomed from any quarter. Abstraota of soientiflo 
papers are solioited, and twenty copies of the issue containing such will be 
mailed the author on request in adyanoe. Rejected manuscripts will be 
returned to the authors only when the requisite amount of postage accom- 
panies the manuscript. Whaterer is intended for insertion must be authenti- 
cated by the name and address of the writer; not necessarily for publication, 
tnit as a guaranty of good faith. We do not hold ourselres responsible for 
suay Tiew or opinions expressed in the communications of our correspondents. 

Attention Is called to the *' Wants'' column. All are inyited to use it in 
soliciting information or seeking new positions. The name and address of 
applicants should be giren in full, so that answers will go direct to them. Tne 
'* Exchange '' column is likewise open. 



Vol. XV. 



NEW YORK, March 21, 1890. 



No. 872. 



CONTENTS : 



Air iMPKovxD Tbuok roB Blbo- 
TBio Cabs 188 

Thb iNrLUBNCB OT Lbabnbd Ik- 
BTrrunoNS ufon thb Pboo- 

BB88 or MOOBBB SOOIBTT.. .. 168 
NOTBS AND NBWS 188 

Should Fabmbbs baisb thbib 

OWN Ybobtablb-Sbbm 100 

Olxhatolooioal Tbmpbbatubb... IBO 

KiUM A Njabo 191 

Book-Bbyibws. 
Sonnd-Bnglish 191 



On the Belattre Advantage of 
Tubs with Bottoms and Tubs 

without 192 

The Way out of Agnosticism. . . 198 
Among THB PuBusHBBS 198 

LBtTBBS TO THB BOITOB. 

Solar Halos. John C. Btanner. . 196 

Lake and Biver Temperatures. 

A. T. Drummond 196 
Industbial Notbs. 
A New Drawing-Table 196 



SHOULD FARMERS RAISE THEIR OWN VEGETABLE- 
SEEDS ? 

This is a question of coosiderable importance, and one to 
^i^hich attention is frequently directed by the agricultural jour- 
nals. It has been made the subject of an experiment by George 
C Butz at the' Pennsylvania State College Agricultural Experi- 
ment Station, with a view to determining some facts that would 
«id in its consideration. Cultivated vegetables, as a rule, are 
farther removed from their original or *' wild * ' forms by the 
oatural development due to high culture than are the cereals and 
other ordinary farm-crops : therefore the conditions of soil and 
cultivation under which vegetables are grown have much to do 
in fixing the value of the seeds maturing on these plants. We 
have only to compare the wild carrot of our fields with the culti- 
vated form of the garden to note the change which has been 
wrought by cultivation. The former is an annual, with a slender 
root, touj^hened by much woody fibre; the latter is a biennial, 
with a fleshy, tender root. It has often been observed, too, that 
reversions are common among carrots growing in poor soil. 
These and similar facts concerning other vegetables should not be 
Ignored in considering this question. 

Undoubtedly there was a time when many farmers bought 
commission seeds with but few satisfactory results, for often 
these deeds were greatly impoverished and adulterated, and re- 
flected much discredit on the seed-business. It is fair to say at 
this time, however, that the seeds found in country stores, bear- 



ing the names of reputable firms, are quite as good as seeds ob- 
tained direct from tlie warehouses. The results of some tests of 
such seeds made last year may be found in Bulletin No. 4 of the 
PenuF^lvania station. The germinative value of the seeds thus 
tested compared very favorably with that of the seeds obtained 
in bulk. Considered from a financial standpoint, no farmer or 
gardener can complain about the price of seeds, when for a dollar 
a full acsortinent of good clean seed, in quantity suflScient for a 
family, can be obtained. If, however, the farmer tries to save 
this expense by raii^ing bis own seeds, he finds in a few years that 
his vegetables are not so choice as they once were, because the 
seeds are not selected with care, and the proper cultivation has 
not iieen given to the garden. 

The question io its scientific aspect presents itself in the follow- 
ing form: Are seeds which have matured under high cultivation 
(as on our best seed- farms) better for our less enriched farm soils 
than seeds which have matured in this poorer soil ? The answer 
must be found in a comparison of results regarding earhness, pro- 
ductivenesH, ^igor. and quality of the products. The conditions 
at the station were very favorable to the work, and in 1888 seeds 
werf gathered from the best of those vegetable's that seeded. The 
ground in which they grew is not a rich garden soil, but only an 
ordinary farm soil. These seeds were plante<l last year along with 
seeds uf the same vaiieties frum the seed-houses of Landreth, 
Dreer, Thorbum. and others. In March the seeds were examined 
and careful weights taken of a hundred Ret-ds of each variety. 
From the figures in the tables of tomatoes, radishes, and lettuce, it 
appears that in nearly all varieties of the first two vegetables 
raentioDed the station-grown seeds were heavier than those from 
the seed-bouses, while those of the lettuces in the majority of 
cases were lighter. Following this examination, a test of the 
germinative values was made by putting a hundred seeds of each 
variety in the germinators. These results are slightly in favor of 
the station seeds in case of radishes, but against them in chat of 
the tomatoes. 

The seeds of each vegetable were sown at the same time, and 
given similar treatment. The beans and tomatoes suffered some- 
what from a severe late frost, and hence we cannot attribute 
much value to the figures on earliness and yield, except perhaps 
as comparisons under like conditions. 

It was obnerved after the frost, which occurred on the 29th of 
May, that the plants from station seeds were, as a rule, more 
seriously affected than the others. 

The indications of the tables are, (1) the etation seeds were, as a 
rule, heavier than the purchased seeds ; (2) the weight was no 
indication of the germinative value of the seeds ; (8) in the 
majority of cases the earlier marketable products were obtained 
from the purchased seeds ; (4) the greater yield, with but few 
exceptions, was obtained from purchased seeds ; (5) lettuce from 
purchased seed produced heads that did not ** shoot up'* to 
flower as early as the plants from station seed v (6) radishes from 
purchased seeds were larger, more tender, and more uniform than 
those from station seeds ; (7) on the whole, the results are strongly 
in favor of seeds from good soil, however rich that may be. 

The experiment will not cease with the present results, how- 
ever conclusive they may appear, as it is desired to determine 
how much is lost by several years* use of seeds raised on average 
soil. 

CLIMATOLOGICAL TEMPERATURE. 

It is well known that the sensation produced by heat and cold 
of the atmosphere upon the exposed surface of tlie human body 
has no direct constant relation to the rising and falling of the 
temperature in the shade, commonly regarded as the tempera- 
ture of the external air. When overheated, we fan ourselves or 
court a draught, and wind produces a like cooling effect. In 
stagnant air the heat of the tropics is unbearable. In polar 
regions the cold of winter is unsupportable in high winds. Thus 
a cooling sensation is maintained by a breeze throughout the 
thermometrical range of temperature. But, whatever the tem- 
perature of the air may be, in sunshine we experience additional 
warmth, especially if there is little or no wind. Hence our sen- 



March 21, 1890.] 



19* 



flations of heat and cold are due not merely to the temperature of 
the air, but also to the direct solar radiation and the wind's 
Telocity. Upon this basis, Mr. J. Vincent, the Belgian meteor- 
ologist, as we learn from Engineering, haa experimented on the 
temperature of the exposed surface of the human body, as the 
hands and face, and given an account of his investigation in Ciel 
et Terre under the title • 'Climatological Temperature. ' ' A long 
series of observations has conducted him to the formula, adapted 

to Fahrenheit's thermometer, ??ilz_^=1.42, whence 5=70.8 

5- A 

+0.3^, where 99. T' is the interior temperature of the human body ; 
A , the temperature of the air ; 8, the temperature of the exposed skin 
when in shaded and calm air. Let E be the excess of solar radia- 
tion above the temperature of the air, V the velocity of the wind 
in miles per hour ; then C, the climatological temperature, or the 
temperature of the skin, as influenced by A, E, and V, is 

0=70.8 + 0. 3 4 +0.2fj:—i/4. 34 V. 

Thus, if A=48^, ij;=4°, F=20 miles, thene=76.3^ and this is 
the temperature of the exposed skin ; whereas in calm air it would 
have been 85 5^, and in calm and shaded air 84. 7^. Here the 
effect of sunshine is very small. It is often very considerable. 
Observations carried out in this manner during December, 1889, 
ahow that the thermometrical coldest day, 20.8'', was the 3d; the 
warmest. 48*^, the 24th ; whereas the greatest sensation of cold, 
71.4^, was due to the 9th ; of heat, 88.8**, to the 15th. Although 
the air was not so cold on the 9th as on the 3d, it felt colder be- 
cause there was no wind; and although the 24th was much 
warmer than the 15th, the loth felt warmer because there was much 
less wind and powerful sunshine. The observations were made 
at noon. The investigation is exceedingly curious and interest- 
ing; gives a direct utility to observations of solar radiation; and, 
without doubt, ought to enlist the attention of meteorologists, 
and be carried out more extensively, for which purpose the origi- 
nal memoir must of course be consulted. 

Probably it will be found that these relations are only tolerably 
identical in healthy subjects ; for physiological and pathological 
influences, as well as those of the weather, determine the bodily 
■sensations. This investigation, however, clearly makes manifest 
that our individual bodily expenence is in several respects quite 
a, different meteorological indicator to the unsentimental ther- 
mometer. 

KILIMA NJARO. 

Tms mountain, as is well known, consists of two summits, 
the Kibo and the Kimawenzi, connected by a saddle studded with 
liills of lava. From this saddle Dr. Meyer tried, in 1887, to 
-scale the Kibo (Scottish Oeographicrd Magazine), but had to 
^ive up the attempt on account of the weather. Last October 
he pitched his tent on the saddle, at an elevation of over 14,000 
feet, and on the 8d of the month set forth at half -past two in 
the morning, accompanied by Herr Purtscheller, and provided 
with the usual equipment of the Alpine climber. During the 
•darkness they made their way to the glacier valley which de- 
•scends from the flanks of Kibo in a south-easterly direction, 
and at dawn stood on the rocky northern boundary, looking 
-down into the valley nearly 600 feet below. Crossing this 
valley, the climbers reached the ridge of lava forming its 
.southern boundary, up which they purposed to make their 
way to the summit of Kibo. Here they met with the first 
patches of snow, lying under the protection of the rocks at an 
elevation of 16,400 feet. 

Their route now led over blocks of stone and heaps of d/bris, 
up the steep lava ridge, — a toilsome way, — where they had to 
make frequent halts to recover their breath, for the rarity 
•of the atmosphere became more and more perceptible. Shortly 
before ten o* clock they came to the lower edge of the icy mantle 
which encircles the summit and conceals it from view. The 
height of this spot was about 18,270 feet. The rocky declivity 
over which the climbers had ascended had an inclination of 30^ ; 
the icy wall which rose above it, 35^. Dr. Meyer and his com- 
jMrnion found it very exhausting work to scale this slope, cut- 
ting steps, as they advanced, in the ice, which, far from being 



firm at the bottom, became still more^, unsound ^^and uneven 
as they ascended. At length the crevasses were crossed, the 
highest undulation of the ice visible below was surmounted, and 
at a quarter to two o'clock the climbers stood on the edge of 
the crater. Here they perceived thac the highest point of the 
crater wall lay about one and a half hours' march to thetr left 
on the southern side. Weary as they were, they did not ven- 
ture to run the risk of being caught in a fog, or of being obliged 
to bivouac on the mountain-side without any protection against 
the cold. They therefore turned back, and, after a day of six- 
teen hours, reached their camp on the saddle, congratulating 
themselves that at any rate the true nature of the summit 
had been discovered. Three days later they again went forth, and 
passed the night in a cave they had remarked in the right side of 
the glacier valley, whither Dr. Meyer's negro follower carried 
their blankets, etc. No fuel could be procured; but, con- 
sidering the elevation, 15,150 feet, the night was mild (10.5^ 
F.) , for their bivouac was sheltered from the wind blowing over 
the glacier. Starting at three o'clock, the climbers reached 
the point where they turned back on the former occasion, at 
a quarter to nine. It9 elevation above the sea-level was 19,220 
feet. Beyond this point no great diflScnlties were eucountered. 

The edge of ice which runs round the crater slopes gradually 
up towards the south, where it is pierced by three i)eak8. It 
was impossible for the eye to decide which of these three was 
the highest, and therefore Dr. Meyer ascended all three, and 
found that the middle one was 50 to 65 feet higher than the 
others. This, the highest point in German territory, being 
somewhere about 19,680 feet above the sea-level, he named 
"Kaiser Wilhelm Spitze." From this position the crater 
could be well observed. Its diameter is about 6,500 feet, and 
it sinks to a depth of 650 feet. On the north and east the ice 
descends from the edge inwards in steep terraces, while on the 
west and south lava precipices take its place. A little to the 
north of the centre a slightly arched eruptive cone, composed 
of dark -brown ashes, rises to a height of 490 feet above the 
crater bottom. Its upper portion is bare, but its base is cov- 
ered by a mighty glacier which escapes from the crater through 
a cleft in its western side. 

About a fortnight later Dr. Meyer visited the northern side 
of the mountain, where he found the ice mantle much narrower 
than on the other side, beginning at an elevation of 18,820 
feet, but so steep and hard that only experienced mountaineers 
would be able to cross it. He also descended through the great 
eastern cleft into the crater itself. Dr. Meyer also made sev- 
eral expeditions up Mawenzi, or Kimawenzi. It is evident that 
a much longer period has elapsed since this crater became ex- 
tinct, for the whole mountain is riven, eroded, and degraded 
in a marvellous manner, so that it is both diflScult and danger- 
ous to climb over its rocks. Dr. Meyer considered it vain for 
two men to attempt the ascent of the highest pinnacle, but he 
reached the top of another not much lower, which he found to 
have a height of 17,250 feet. Towards the east the flanks of the 
mountains sink precipitously. The lava is so friable, and has 
been so much denuded by wind and rain, that the mountain 
is reduced to a mouldering skeleton. It is a mass of turrets, 
pinnacles, pyramids, and battlements, intermingled with heaps 
of detritus. 
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Sound' English, A Language for the World, By Auoustin 
Knoflach. New York, Stechert. 12®. 25 cents. 

Tms is another attempt at spelling-reform. The author justly 
holds that the English language, by its simple structure and its 
extensive and rapidly increasing prevalence, is entitled to be- 
come the universal language for international communication. 
But the present orthography of EInglish is an insuperable obstacle 
to its adoption as the world-language, and this obstacle can only 
be removed by a phonetic spelling. Apparently, also, he is not 
satisfled with the phonetic systems that others have proposed, 
though he offers no criticism of them. His own system has three 
essential points, though some of them are not peculiar to it. He 
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gives most c^ the TOwel letters their Italian Boand, and proposes 
to introduce at first five new letters, to be tollowed by six mora 
at a later time. Bat the chief pecaliarlt; of hia wjtteni is the 
' 'strengthening' ' of the vowels to denote their long sonnd. This 
is done in [ninting bj the use of full-face type, thus, "uphold," 
and in writing by a hesvier shading of tbe letter. This, as it 
seems to ua, will be an insurmountable obstacle to the adoption 
of thesTBtem; for who will take the btmble, in rapid writing, 
to shade now and then a letter more heavily than the rest? 
Moreover, we gmTely donbt if any system can be brought into 
use that contains new letters ; and, if new letters are to be in- 
troduced, there are other systems that have quite ta good a claim 
to be adopted as Hr, Knoflacb's. 

On the Relative Advanttige of 1 ubg uHtb Botlomi and Tvb» with- 
out Printed for the author. New York, for sale at 20 
Cooper Union. 12°. 
This anonymous work consists of two parte, the first being in 
the main a polemic against the views now held 1^ many of the 
Swedenborgian clergy, and the second a statement of the author's 
own views. He maintains that the professed followers of 
Swedenborg misunderstand or misinterpret the doctrines of their 
muster, and in particular he condemns their pantheism, which he 
thinks Swedenborg would have rt^arded with aversion. In this 
polemic against pantheism he mokes seme good points He 
affirms also that the doctrines he criticises have no rational basis, 
they are tubs without bottoms; while the real doctrines of 
Swedenborg, as the author of this hook understands them, have a 
basis that is all-sufficient. He then proceeds to state some of 
these doctrines in a simple and popular waj, the leading one 
being a mystical interpretation of the doctrine of the Trinity. 
Every thing that exists, he tells us, consists of three elements, — 
substance, form, and force; and of these elements he says, that, 
though "essentially different, they yet shall have a common 
name, 'person.' for each ia a person." He then goes on to 
maintain that in the Divine Being substance is the Father, form 
the Son, and force the Holy Spirit. Such, according to our au- 
thor, is the true doctrine of the Trinity, and the highest principle 
of religion. We greatly fear, however, that this tub also has no 
bottom, for we can see no rational basis for such mysticism. The 
author expresses himself well, and with greater simplicity than 
most writers on such topics, and his work will doubtless have an 
interest for Swedenborgian readers ; hut to other men it is not 
likely to be of much use. 

The Way out of Agnoatitism. By Francis Ellinhwood Abbot. 
Boston, Little, Brown, & Co. 12°. fl. 

This book cofaieta of a series of papers based on lectures de- 
livered at Harvard Colle^, and originally published in the New 
Ideal newspnper. They ara in the main a briefer and simpler 
statement of the views expressed in the author's "Scientific 
Theism." The introduction is a lively attack on the agnostics 
for maintaining a purely negative attitude, Emd refusing to make 
any attempt toward a positive theory of the universe. Mr. 
Abbot justly holds that mankind can not and will not remain 
without such a theory, and declares that the liberalism of the 
present day, on account of its negative character, is "infinitely 
inferior to the Christian mythology which it has displaced." 
Yet he maintains that liberalism alone can furnish the true con- 
structive theory of the universe which is now so greatly needed, 
and his own aim is to present the outlines of such a theory. 

As his theory has already been given to the public in his 
earlier and latger work, we need not devote much space to an 
analysis of it. Bis leading doctrines are these: 1. "The uni- 
versal results of the special sciences, including the method com- 
mon to them all, are the only possible data of philosophy or 
universal science." 3. "The universe is known as at once infi- 
nite machine, infinite organism, and infinite peism, — as me- 
chanical in its apparent form and action, organic in lis es- 
sential constitution, and personal in its innermost being." This 
theory, in its identification of the deity with the universe, is 
pantheistic, but in affirming the personality of the deity, it is 
opposed to pantheism. Another of Mr. Abbot's essential doc- 



trines is his realism, whi<di be moiiitMns in opposition to ttte- 
{dienamenaliBm or idealism of the prevailing modem philcao- 
phies. The book is written in a vigorous s^le; and, whether 
one agrees wf^ its doctrines or not, it is interesting to read. 



AMONG THE PUBLISHERS. 



W. A, Ijk^'s article on "Co-operative Home-Winning," 
through building associations, will appear in the May Seribtur, 

— Henry Holt & Co. will publiah soon ' 'Introduction to Sys- 
tematic Botany," by Charles E, Beeaey, professor in the Uni- 
versity of Nebraska, and author of Bessy's "Botanies" in the 
American Science Series. 

— The last issue of Oardert and Forest presents a complete 
list of the works treating of landscape-gardening which haT« 
been published in EInglish, French, German, and Italian since 
1035, the date of Lord Bacon's famous eaaay. It includes not 
only all books and pamphlets, but all articles and reviews on the 
subject, and covers nearly five closely printed pages. To make 
room for this list, which is a work of permanent value, the paper 
has been enlarged, and contains, besides an illustration of Cler- 
mont on the Hudson, with a description l^ Charles Eliot, its 
usual amount of matter in the various fields of horticulture and 
forestry. 

— Frederick W. Whitrldge, the well-known New York lawyer, 
who contributes an article to the April Scribneroa "The Citizen's 
Rights as a Householder, " tells the following story: "The serieB 
of papers upon the rights of citizens, of which this is the first, 
happened lately to be mentioned before a person of ripe and 
sound Judgment, who has seen much of the world, but who ia 
not a native of this Monte Cristo of nations ; and this person, il- 
luminated by the knowledge of many cities and men, thereupon 
exclaimed, 'Rights of citixensi You Americans haven't got any 
rights; or, if you have, you are all so afraid of each other, yon 
dare not assert them. ' ' ' 

— A curious phenomenon, in virtue of which electric cars are 
aided in ascending heavy grades, is alluded to by Joseph Wetiler 
in his article on ' ' The Electric Railway' ' in the April Seribner. 
This phenomenon, which was probably first obe^'ved by Leo- 
Daft, at his works in Greenville, N.J., in 1882, is, that, when 
the current passes from the car -wheel to the track, it causes an 
increased friction or resistance to sliding between them, the re- 
sult of which is that slipping is to a large d^ree prevented, and 
heavier grades can be attempted. The explanation of this phe- 
nomenon, though not completely established, seems to lie in tlie 
direction of a slight welding action which takes place between 
the wheel and the rail, caused by the heat generated by the cur- 
rent. 

— Messrs. Griggs & Co. of CSiicogo have published "Semitic 
Philosophy," by Philip C. Friese; and a singular book it is. 
The author professes to have the only true interpretation of 
Christ's doctrine of tlie kingdom of God, claiming that it is. 
known "instinctively;" and he here gives a statement of the 
doctrine and its practical applications. He presents to us ' 'so- 
much of the unwritten, instinctive, rational, ideal, or natural 
constitution of the kingdom of God, or universal society of the 
races of mankind, as may, when univeisally assented to and 
adopted by tacit or eijn'ess general agreement, he eetablished as 
such in writing." It is drawn up in articles and sections like 
the Constitution of the United States, and providesfor arepublic 
of letters, a republic of the Church, a republic of industry, a re- 
public of charity, and a republic of government, the organlEaticm 
and functions of each of which are duly set forth. What it all 
amounts to. we are unable to see. The book is a curious com- 
pound of crude social projects and baxj metaphysics, and that ia 
all we can say for it. 

— The opening article of The Chautauquan tar April ia by 
Professor James A. Harrison, Ph.D., LL.D., of Washington and 
Lee University, on "The Archeeological Club in Italy;" "Life 
in Modem Italy, " by Bella Stillman, follows; the eminent phil- 
ologist. Professor Federico Garlanda, of tiie University of Rome^ 
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H1CK8, W. M. 

and Solids. 

897 p. 12«. 
LnBiG, O. A. 



Publications received at Bditor'a Office, 
March 10-15. 

Allsn, Q. The Colours of Flowers as llltistrated in 
the British Flora. London and New Tork, Mac- 
mUlan 129. llQp. fl. 

BaiNTON, D. O Essays of an Americanist: I. Bth- 
nologic and ArchsBologio ; II. Mytholofry and 
Folk Lore; III. Graphic Systems and Literature; 
IV. Linguistic. Philadelphia, Porter A Coates. 
489p. fi^. 98. 

Flowxr, W. H. Fashion in Deformitv as illustrated 
in the Customs of Barbarous and Ciyilized Races. 
London and New Tork, Macmillan. 86 p. 12*. 
60 cents. 

Elementary Dynamics of Particles 
London and New Tork, Macmillan. 
91.00. 

J\m., and BoHi, Q. H. Practical 
Electricity in Medicine and Surgery. Philadel- 
phia and London, F. A Daris. 9BS p. B*. 92. 

LokOFSLLow Leaflets. Compiled by Josephine B. 
Hodgdon. Boston and New Tork, Houghton, 
Mifflin, ft Co. 108 p W. 80 cents. 

Sbkbbnio, D. M. Numbers Uniyersalized: An Ad- 
Tanced Algebra. Part Second. New Tork, Bos- 
ton, and Chicago, Appleton. 178 p. 12<> 

Smith, J Dictionaz^ of Topular Names of Econom- 
ic Plants. London and New Tork, Macmillan. 
467 p. 8«. 98 60. 

Stbtbhs, F H., ed. The Eleventh Book of Euclid's 
Elements. Propositions 1>21. London and New 
Tork. Macmillan. 48p. 16". 80 cents. 

Tubs with Bottoms and Tubs without. On the Rela- 
tive Adyantage of: being a Rambling Letter 
from a Coopers Apprentice to a Swedenborglan 
Clergyman New York, 20 Cooper Union. 846 p. 
12®. 

Wbitdbl, F. C. H. History of Egypt New Tork, 
Appleton. 168 p. 16**. 

HEATEIV AlVD HELL. By Eman- 
TJiEL SwKDENBORO. 416 pages, paper coyer. 
Mailed pre-paid for 14 Cents in stamps by 
the American Swedenborg Printing and Pnb- 
lishing Society, 20 Ck)oper Union, N. Y. City. 

LI FE-LO R E: 

A MOITILV MAIAZIRE OF POPILAI ilOLOIV. 

The autject-Matter is LIFE— Life in all iUform$^ 
fiant and animal^ from the ** lowest " to the '* high- 
est^*^ recent and extinct. The engravings and letter' 
press are beautifully produced. 
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PUBUSHBD BT 

MAWER, at Essex Hall, Essex Street, 
Strand, London, W.C. 
Post-free for twelre months for $1.26, prepaid. 

NOTIOBS OF THB PBBSS.. 

** AttractlTe in form, beautifully printed, and ylg- 
oronsly written. "--Deipatefc. 

** We expect it will become one of our most im- 
portant magailnes."— Ha/i/tu: Courier, 

*' We predict a career for Life-Lore worthy of Its 
high aims and the abiUty it displays.''— CVfisen. 

Jtut Published. 12mo, $2.50. 

HISTORY OF BOTANY. 

1530-1860. 

By JULIUS VON SACHS, 

Professor of Botany in the Uniyersity of WUrsburg. 

AUTHORTZBD TRANSLATION. 

By HENRY B. F. QARNSEY, M.A., 

Fellow of Magdalen College, Oxford. 

lUETISXD BT 

ISAAC BAYLBY BALFOUR. M.A.,M.D.,F.R.S. 

12mo9 92.50. 

OONTXMTS: 

FiBST Book. History of Morphology and Clauification, 

1530-1860. 

Sbcond Book. Hiitory of VegeUble Anatomy, 167 1-1 860 

Third Book. History of Vegetable Physiology, 1583- 

1860. 

" No History of Botany in English has ever been 
published, ana it is to snpply in some measure this 
want. Ions felt by Bnslisn-speakiug students, that 
this translation of Professor Bach's masterly uetch 
has been prepared."— Note bt thb Translator. 



MiCULIill ft CO., 112 itb ive., H. T. 



SECOND EDITION. 

NATURALISTIC PHOTOGRAPHY 

FOB STUDBNTS OF THB ART. 

818 pages 8vo., cloth, S8.00, postage prepaid, 
" This book contains a greater amount of informa- 
tion on the artistic elements to be considered in 
photosraphy than any that we know oV^— Scientific 
Ameriean, Descriptive circulars on application to 

B. ft F. N. SPON, za Cortlandt St., New York. 

JUST OUT. 

Speecb Reading and Articnlation 

Teacbing. 

By A. MELVILLE BELL. 

Price, 25 CenU, 

Practical Instructions in the Art of Beading 
Speech from the Mouth ; and in the Art of 
Teaching: Articulation to the Deaf. 

[This Work— written at the suggestion of Hiss 
Sarah Fuller, Principal of the Horace Mann School 
for the Deaf, Boston, Mass — is, so far as known, the 
first Treatise published on ** Speech Beading.'"] 

*«* The aboTe work may be obtained, by 
order, through any bookseller, or post-free 
on receipt of price, from 

N. D. C. HODGES, 
47 Lafayette Place, New York. 



DICTIONARY 

OP 

EGONOHIG PLANTS, 

BY JOHN SMITH, 

A$8oeiaie of the Linnoean Society, author of' 

" Historia Filicum, " " History of 

Bible Plants" etc,, etc. 

For more than forty years Mr. Smith was. 
connected with the Royal Ghirdens, Ken., 
which gftye him remarkable opportanities for^ 
becoming acquainted with the largest oollec^ 
tion of liring plants, native and exotic, ever 
brought together; and from 1846, he waa 
associated with the late Sir. W. Hooper in 
building up the Kensington Museum of EIoo^ 
nomic Botany. Based on all this experience, 
Mr. Smith has produced this Dictionary which 
gives under their popular names information 
about plants that furnish the wants of man, 
their history, products and uses. Having^ 
received a large invoice of this book from 
the London publisher, we offer to mail copies, 
postpaid at a discount. 

List price, $3.50 : our price, $2.80. 

SCIENCE BOOK AGENCY, 

47 lAfliyette Place, New Tork.. 



(READY THIS WEEK,) 



A NATURALIST'S VOYAGE ROUND THE WORLD. 

Journal of Researches into the Natural History and Geology of 
the Countries visited during the Voyage round the World of 
H. M. S. *' Beagle/' under the Command of Capt. Fitz 
Roy, R. N. 

By CHARLES DARWIN, F.R.S. 

An entirely new edition, handsomely illustrated, consisting of Views of the Places visited, and: 

Representations of the Animals described. The Illustrations are chiefly 

from Sketches taken on the spot by R. J, Pritehett. 



The extraordinary minuteness and accuracy of Mr. Darwin's observations, combined 
with the charm and simplicity of his descriptions, have insured the popularity of this book 
with all classes of readers — and that popularity has even increased in recent years. No at-> 
tempt, however, has hitherto been made to produce an illustrated edition of this valuable 
work ; numberless places and objects are mentioned and described, but the difiBcnlty of ob- 
taining authentic and original representations of them drawn for the purpose has never 
been overcome until now. 

Most of the views given in this work are from sketches made on the spot by Mr«. 
Pritehett (well known by his connection with the voyages of the Sunbeam and Wanderer) » 
with Mr. Darwin's book by his side. Some few of the others are taken from engravinga 
which Mr. Darwin had himself selected for their interest as illustrating his voyage, and 
which have been kindly lent by his son. 



With maps and 100 illustrations, 8vo, cloth. Price, $5,00, 

D. APPLETON & CO.,PuBLiSHERs, 

1, 3 and 5 Bond Street, New York. 
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writes of **The Indebtedness of the English Language to the 
Latin;** Professor Adolf o Bartoli begins a series on *< Italian 
Literature;'* ' 'The Politics of Mediaeval Italy" are considered 
by Professor Philip Van Ness Myers, A.M. ; Principal James 
I^naldson, LL.D., of the University of St. Andrews, Scotland, 
contributes his second paper on * 'Roman Morals;" Albert Shaw, 
Ph.D., predicts a hopeful future for ''Rising Bulgaria;" a new 
realm of investigation open to the physicist is discussed by Pro- 
fessor Edward L. Nichols of Cornell University, in ' 'The Pro- 
duction of Artificial Cold;" the English writer, Arabella B. 
Buckley, continues her studies on the ' 'Moral Teachings of Sci- 
ence;" and Mrs. Carl Barus does the same with "What are our 
College Women Doing? " New to most readers will be the in- 
formation in the article, ' 'A Botanical (harden in the Island of 
Java. " "A Study of Spiritualism' ' likely to attract attention 
is contributed by a member of the Seybert Commission, Robert 
Ellis Thompson, of the University of Pennsylvania. The usual 
space is given to editorials and C. L. S. C. matters. 

— The March Magazine of American History contains a chap- 
ter, ' 'Celebrating the Birth of William Bradford, ' ' by Thomas 
Bradford Drew of Plymouth, taking us backward to the first set- 
tlement in New England ; then we find some personal memories 
from the i)en of Hon. Charles K. Tuckerman, writing from Italy 
on ♦ * Sir John Bowering and American Slavery. ' ' We have an 
account by W. R. Garrett, A.M., of the controversy concerning 
• 'The Northern Boundary of Tennessee, ' ' which stretched over 
sixty-eight years, and is interesting just now in view of the 
boundary suit recently instituted by Virginia against Tennessee 
in the Supreme Court of the United States ; and entertainment is 
given in "Hawthorne's First Printed Article," by Kate Tannett 
Woods. "The Story of the Greatest Auditing Office in the 
World," by Milton T. Adkins, is statistical, but desirable to 
possess and preserve ; and the ' 'Neglected Grave of Seth Pome- 
roy," by Frank Sutton, will awaken sympathy. The leading 
illustrated paper of the number is a picture of ' 'Life in New 
York Fifty Years ago, " by the editor. The period reproduced 
opens with the completion of the Erie Canal ; and glimjises are 
given, through the diary of an old New-Yorker for twenty-five 
years, of characters and affairs, of inventions, politics, and 
panics, of clubs, dinners, fancy balls, and foreign visitors. 
Dickens was here, and, being then regarded as the greatest living 
novelist, was feted and complimented beyond any other writer 
of his generation. 

— Messrs. Ginn & Co. announce to be published in April or 
May, "Directional Calculus,'* by E. W. Hyde, professor of 
mathematics in the University of Cincinnati. This work fol- 
lows in the main the methods of Grassman's "Ausdehnungs- 
lehre, ' ' but deals only with space of two and three dimensions. 
The first two chapters give the theory, and fundamental ideas 
«nd processes, of Grassman's admirable and comprehensive ge- 
ometric method, with sufficient fulness and completeness, it is 
believed, to enable the student to pursue the subject satisfactorily 
through the remaining chapters, containing applications to plane 
and solid geometry and mechanics, or to enable him to read with 
comparative ease Grassman's original works. A very elemen- 
tary knowledge of trigonometry, the differential calculus and de- 
terminants, will be sufficient as a preparation for reading this 
book. It is the hope of the author, that, by providing a text- 
book on this subject in EInglish, he may contribute in some 
measure toward a more general study and knowledge of that 
wonderful mathematical system which, though published by its 
discoverer in 1844, has met with the most remarkable indiffer- 
ence and neglect at the hands of mathematicians up to the present 
time. 

— Interest seem^ never to be lacking in the controversy over the 
relative value of realism and idealism in the researches of natural 
science, and those who insist upon using the "subjective" 
method of investigation in studying phenomena of the "objec- 
tive" work are still severely criticised. S. C. Griggs & Co. 
have now in press, and will issue at an early day, "The World 
Energy and its Self -Conservation," in which the author, W. 
M. Bryant, reasoning from the standpoint that "truth in its 



vital reality is to be attained dnly through a complete blending 
of these two methods," discusses the deepest questions of 
science. 

—Briefly stated, the results of the inquiry by W. E. Stone re- 
garding the saccharine substance in the sweet potato, reported in 
the February number of Agricultural Science, are these : the 
saccharine substance of the svi^eet potato exists chiefly, if not 
entirely, in the form of sucrose ; the use of the polanscope in the 
quantitative determination of the same seems possible (such de- 
terminations showed one and a lialf to two per cent of sucrose in 
the fresh (totatoes); the temperature of cooking (baking) inverts 
the sucrose, and converts more or less of the starch into a soluble 
form. A part of Mr. Stone's investigation was made at the lab- 
oratory of the Tennessee Experiment Station, the remsinder at 
Purdue University. 

—"The Scratch Club," by Hugh A. Clarke, Mus. Doc., pro- 
fessor of music in the University of Pennsylvania, has been 
issued by the Poet-Lore Company, Philadelphia. Under the 
title of '*The Scratch Club," the author has given a lively 
record of the meetings of an imaginary group of musicians, 
who discuss music and kindred subjects, and tell stories, some 
grave, some gay, forming a sort of musical ' 'Tales of a Wayside 
Inn. ' ' Musical taste in America, Handel' s ' 'Messiah, ' ' Beetho- 
ven's "Aurora" Sonata, music in the public schools and in the 
churches, international copyright, and bad music, are some of 
the subjects touched upon in the course of these animated 
conversations. 

— We learn from The Scottish Oeographical Magazine that a 
new and corrected edition of the topographical map of France, 
which was commenced in 1818. will shortly be issued. The 
map printed from the original copperplates is now, of course, 
out of date ; but to alter these large plates is a work so tedious, 
that it has been put off as long as possible, new roads, etc., 
being marked on the zincographic edition. The latter process, 
however, lacks the clearness and sharpness of copperplate en- 
graving; and therefore the Service Geographique de TArmee, 
presided over by Gen. Derrecagaix, is engaged in correcting the 
original plates. In the new edition, alterations and extensions 
of roads and railways will be duly marked, the towns be en- 
larged to their present size, the spelling of names corrected, 
and even fortification works will appear. The unwieldy sheets 
will be divided into four sections each, measuring 40 by 25 
centimetres (about 15} by 9} inches) . Each section will be 
sold for 50 centimes. 

—Lieut. -Col. Sir Andrew Clarke delivered an address before 
the London Chamber of Commerce on Nov. 6, 1880 {Chamber 
of Commerce Journal^ Dec. 5, 1889) , in which he demonstrated 
the remarkable rapidity with which the British protected states 
have developed. The foreign trade of Perak has increased from 
£248,796 in 1876, to £8,134,685 in 1888; and the little state 
of Selangor, with an area of about 8,000 square miles, which 
in 1878 had practically no trade at all, exported and imported 
in 1888 goods to the value of £2,872,756. Revenue and popu- 
lation have correspondingly increased. The twenty miles of 
railway opened in Selangor in 1887 pay a dividend of 25 per 
cent, and the eight miles completed in Perak in 1888 pay 8i 
per cent. These railways are now being extended, and will 
promote the prosperity of the country, and yield a satisfactory 
dividend. Half the tin in the world is exported from these 
states, and there is a large auriferous region, watered by a 
navigable stream. The agricultural prospects are equally 
bright. Perak can produce coffee of fine quality, and yields 
abundance of pepper and nutmegs. Selangor grows coffee, 
pepper, tea, and tapioca; indigo has been successfully tried; 
and land has been granted for the cultivation of tobacco. In 
Sungei Ujong, 85,871 acres are already under cultivation, and 
good crops of coffee are produced. Pahang, which has only 
recently been received under British protection, has hardly 
been exploited at all; but it will probably prove to be the 
richest of all these states. Besides its mines, it has fine tim- 
ber, and most tropical products have been grown in small 
quantities. 
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— The didcuseion on anonymity in journalism will be con- 
tinued in the March New Review (New York, LoDgmans), with 
extracts from letters by Labouchere, Lang, Justin McCarthy, 
Grant Allen, and others ; and Mr. Allen also contributes an arti- 
cle on the " Origin of Animals." 

— ** Motive Power for Street-Cars " is the title of a book pub- 
lished by the John Stephenson Company of this city. The vol- 
ume is made up mainly of extracts from the proceedings of a re- 
cent meeting of the American Street Railway Association. It is 
handsomely illustrated. 

— Harper & Brothers have just issued the second volume of 
"What I Remember," by "the octogenarian novelist Thomas 
Adolphus Trollope, the elder brother of the late Anthony Trollope. 
The first volume, which was published about two years ago, 
closed with the death of Mr. Trollope^s first wife in 186d ; the new 
volume covers the period from that date to the year 1889. Among 
the well-known people with whom the reader t>ecpme8 acquainted 
in these pages are Liszt, Von Bnlow, Oen. Sheridan, King Hum- 
bert, Pope Leo, Salvini, Ristori, Cardinal McCloskey, Jenny Lind, 
Lanciani, and Hoi man Hunt. 

— Messrs. Ginn & Co. announce *< Open, Sesame I " edited by 
Mrs. B. W. Bellamy and Mrs. M. W. GKxxlwin. This book is a 
collection of prose and verse, comprising more than a thousand 
selections carefully edited, and arranged for committing to mem- 
ory. It is in no sense an elocutionist's manual, the editors hav- 
ing made the first test of each selection ** Is it worth learning ?" 
and the second, '* Is it adapted to recitation ? " The book is rep- 
resentative of English literature, and also comprises many trans- 
lations from foreign sources. Its various departments contain 
many of the familiar classics, and also many extracts from late 
literature never before included in such a collection. It is 
arranged in three volumes, each complete in itself, and si)ecially 
adapted to the age for which it is intended. Volume I. is de- 
signed for children from four to ten years old ; Volume II., for 
thoee from ten to fourteen ; and Volume III., for the oldest stu- 
dents. The purpose of the book is to train the memory, to edu- 
cate the literary taste, and to supply the student with the long- 
needed standard collection of poetry and prose for recitation. 

—The Scientific Publishing Company, P.O. Box 1838, New 
York, announce the publication of '*Gems and Precious Stones of 
North America," by George F. Eunz, gem expert with Tiffany & 
Co. This book is a popular description of their occurrence, 
value, history, and archsBology, and of the collections in which 
they exist, with a chapter on pearls. The standing of the author 
will serve as a guaranty for the excellence of the work. The 
several species and varieties of precious stones are described sys- 
tematically, and the work is far more detailed and thorough than 
has hitherto been attempted. This magnificent work is profusely 
illustrated with the finest colored plates ever engraved for a work 
of this kind, being the very best work of Messrs. Prang & Co. 

— In Garden and Forest for March 19, Mr. Charles Eliot con- 
tinues his series of articles on old American country-seats, with a 
delightful sketch of Montgomery Place ; and this fine old home 
of the Livingstons is illustrated by a view of its entrance front, 
and another of an avenue on the grounds. The same number 
contains articles on street trees, the dwarf Japanese plants at the 
Paris Exposition, the winter colors of the bark of trees and 
shrubs, and the cultivation of strawberries, besides much season- 
able information concerning the garden in early spring. 



LETTERS TO THE EDITOR. 



*«* Carre»p<mdent» are requested tobea§ brief cm possible. The teriter's nams 
is in all cases required as proof of good faith. 

The editor will be glad to publish any queries consonant with the character 
of the journal. 

On request^ twenty copies of the number containing his communication will 
be furnished free to any correspondent. 

Solar Halos. 

The forenoon of March 2 in central and southern Arkansas was 
cold and calm, and the sky was cloudless though somewhat hazy. 
About eight o'clock white and colored bows appeared in the haze 



about the sun, and continued to be visible until about half-pest 
ten, when it gradually disappeared. This phenomenon seems to 
have been most brilliant in the south-western part of the State. 
One of my assistants on the Geological Survey of Arkansas, Mr. 
James Perrin Smith, who witnessed it in Howard County, Ark., 
sends me the figure accompanying this (made on the ground), 
and a letter, a part of which I append. 

Mr. Smith writes from Venetia Grove, Howard County, Ark. : 
<' At 8.80 there was not a cloud in sight, but the eastern sky had 
a hazy appearance. The sun was shining with full brilliancy; 
and on the right and left of it, and above it at equal distances, 
three other sunb appeared, shining almost as brightly as the sun 
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proper. The figure called for a fourth secondary sun, but it was 
too near the horizon for this to be seen. Radiating from these 
suns were brilliant rainbows forming regular spherical triangles. 
The brighthess of the suns and bows lasted but a few minutes, 
and then began gradually to fade. Within fifteen minutes, how- 
ever, the sun had risen high enough to bring the fourth secondary 
sun to view, but b> this time the rainbow lines with it were very 
indistinct. By ten o'clock the whole spectacle had faded away." 

John C. Branneb. 

Little Book, Ark., MAroh 10. 



Lake and River Temperatures. 

A SEBIES of temperatures of the water taken during last sum- 
mer'near the outlet of Lake Ontario and in the St. Lawrence and 
other rivers by the writer, and during the lAst and previ- 
ous seasons in the Georgian Bay by Staff Commander Boulton, 
R.N., appears to establish some interesting results, which will 
be detailed in the forthcoming number of the Canadian Record 
of Science. While some of the results are not novel, they all 
exemplify some characteristics of fresh water in the great masses 
in which it occurs in the Great Lakes and the St. Lawrence and 
its tributaries, under the varying conditions of climate which 
the geographical position of these lakes and rivers presents. The 
points of interest are, — 

That the Georgian Bay, as well as Lake Superior, forms a great 
area of cold water, — apparently considerably colder at the bot- 
tom than even the^eeper parts of the central basin of Lake Hu- 
ron, and varying in July and August between 87.75^ and 89. 6T. 

That the occurrence in midsummer of a temperature at the 
bottom of the Georgian Bay, below that of water at its maximum 
density, is remarkable, and may be due to strong bottom cur- 
rents. 

That the waters of the lakes and St. Lawrence flow onward in 
areas of different temperatures; the variation being generally 
from 1^ to 3^, and being equally observable under as well as at 
the surface. 

That the general rise in the temi)erature of the Lake Ontario 
waters, as the summer advances, is at first slow, compared with 
the general rise in the temperature of the air ; but, as midsum- 
mer is reached, the rise is more rapid. 

That motion in water, as in a long rapid, appears to at least 
sensibly raise its temperature. Continuous strong currents, on 
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tbe other hand, tend to equalize the tempeiHture even to a 
■depth of fort; fatbonui. 

That tbe temperature of the water (^ the main chamiel of the 
St. lAwrence is always conaiderabl; lower than that of the waters 
nearer shore, or of the harbon or the afSuent streams. 

That DO general nile can be laid down regarding the changes 
«f temperature with the increase of depth, each case being influ- 
«ticed by its own epeoial circumstances. 

That in high summer temperatures the surface of comparatively 
■till, .shallow, sheltered water, unaffected by main chaiinel cur- 



attached to the under side of the board have racks engaging 
with wheels on the ends erf the horiEontal shaft, shown at tbe 
bottom of the sUdins frame. A spiral string is wound around 
this shaft for the purpose of balancing the weight of the parte 
to be raised, and insuring the board against falling if left at 
any elevation without clamping. The board is raised or low- 
ered by means of tbe lever attached to the sliding frame which 
works on a fulcrum fastened to the stand. Tbe clamping 
arrangement consiste of a bent tobe, ite ends bearing against the 
inner sides of tbe sliding pieces. A bolt is passed through 




nnia, afaecnrfas and reteins heat to a much greater degree llian the 
immediately overlying air; the difference depending on the sur- 
roundings, but being in one instance as high aa 11°. 

A. T. Dbukmond. 

~ LQ., Muvh II. 



INDUSTRIAL NOTES. 

A New Drawing- Table. 

The principal features of the improved drawing-teble shown 

in the illustration are that the drawing-board may be raised or 

lowered with one motion of the hand, and that the board can 

lie tilted to any desirable angle. Tbe vertical sliding pieces 



this tube, and, In clamping, it tends to straighten the tube, 
thereby farcing the ends of the tube against the inner faces of 
the sliding piecei, and holding these pieces firmly at any height. 
Tbe advantage of this clamping device Is that it does not tend 
to draw the stands together. The arrangement for tilting is 
easily seen, and the device for clamping is the same as the one 
just described. 

The stand is very light, and at the same time extremely rigid 
and Ann, and, with the clamping -screws tightened, there is no 
liability to slip, even if the draughtsman reete his entire weight 
oh the edge of the board. These drawing-tables are manu- 
factured by Heesra. Jones & Hack of Cincinnati, O. 
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This new method of "one remedy for one 
disease " mast appeal to the common sense of 
all saffereis. many of whom have experienced 
the ill effects, and thoroughly realize the ab- 
surdity of the claims of Patent Medicines which 
are guaranteed to cure every ill oat of a single 
bottle, and the use of which, as statistics prove, 
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cular describing these new remedies is sent free 
on receipt oF stamp to pay postage by Hospital 
Remedy Company, Toronto, Canada, sole pro- 
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QUEEN'S NEW TRIPLE-PLATE TOEPLEB-HOLTZ 
MACHINE. 

On thiB page we print a cut showmg some oF the details oF the 
new Toepler-HoltE mschiiie, which has just bei □ patented bj 
James W. Queen & Co., the well-known manufacturers of philo- 
Bopbical apparatus and electrical t«Bt instruments. This machiDe. 
unlike very maa; that have appeared from time to time, is not 
simpi; a modification of the orthodox model, embodying certain 
convcnienceB, but is an entirely new thing, owing ita efflciencyto 
entirely norel ideas of construction and action. 

This machine, as its name indicates, is a three-plate machine ; 
it is not. however, the same thing as the machine usually spoken 



effects, of possibly eren greater importance than those just men- 
tioned. The advantage of this new fonn of machine becomee 
especially marked during moist weather. At such times ordinary 
trictional machines will not work at all ; and all older text-books 
direct that electrical experiments must be performed during Jan- 
uary and February, when the weather ia clear and dry. With the 
Toepler-Holtz machine, as now known, this requirement has not 
been so rigid, although such machines are not to be always trusted 
during damp seasons, as lecturers have found out to their sorrow. 
This diflScultj it has been desired to do away with in this new 
form, and that it does it very effectually will be evident from the 
following letter sent to Queen & Co. by Professor William A. An- 
thony, the well-known electrician, and late professor of physics at 




NEW TRIPLE-PLATE TOEPLER-HOLTZ MACHINE. 



of as the "double mvolving plate machine," although it does have 
two revolving plates. The latter machine \s simply an ordinary 
Toepler-Holtz machine doubted; i.e., with a revolving plate be- 
hind the flxed plat«, exactly like the one in front, and acting in 
exactly the same manner. In this new form, the additional plate 
ie not like the front revolving plate, nor does it act in at all the 
Bam» way. The third and additional plate is here a perfectly 
plain glass plate, mounted upon the same axia as the usual revolv- 
ing plate, and placed behind the fixed plate. Its modus operandi 
is, like many other pointa in the theory of the Uoltz machines, 
not entirely understood, although there is no doubt but that much 
of the increased eflScieucy obtained by its use is due to the screen- 
ing effects it has upon the other platea ; i.e.. to the leakage that 
is prevented by its presence. There is also supposed to be a con- 
siderable generation of electricity by friction of the plain plate and 
the air. Undoubtedly many other canses also lend to increased 



Cornell University. Says he, "Below is a report of the small 
Holtz machines you sent up a few days ago. First, in order to 
determine whether the extra plBt« gave any increased effect to 
the machine, I set up both machines, and arranged them so that 
they both could be revolved by means of one crank, and so that 
they would both run at the same speed, and then adjusted the 
terminals until the sparks occurred with about the same fre- 
quency in both. Then I removed the combs from one of them, 
so that the third plate would have no effect in the development of 
electricity, and found that the frequency of sparks on that machine 
was very much less than on the other, I repeated this several 
times, with the same reeult, and tried the same experiment on 
the other machine; that is, leaving the combs on the first ma- 
chine, I removed them from the second, when that one was found 
to give considerably less electricity than the flrst. I can say un- 
hesitatingly, therefore, that the addition of the third plate does 
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▼ery much iDcrease the rate of discharge, and, as nearly as I could 
tell by this roufi^h experiment, about double the rate. 

*'In regard to the general action of the machine, I can say that 
I have never seen any machines of the Holtz or Toeplpr-Holtz 
pattern that worked so uniformly well in nil weathers. One of 
these machines has been standing on the table here in the office 
for several days, and I have tried it almost every day. and have 
never had it fail to generate. During some of the time it has been 
here, the weather has been very damp and rainy, — sometimes so 
damp that I did not expect the machine to work at all, — - but I 
have never found ii fail to build up quickly, and give a spark two 
inches long. [This was one of the smallest-sized machines.] This 
shows that you have succeeded in finding some very good glass, 
and also that the insulation of the various parts is of the very best. 
The addition of the round disk, with the insulator in front of it. 
as one of the electrodes, is also a very interesting one, as it per- 
mits of one of the best experiments that I have ever seen for 
showing the difference in the discharge when the polarity is re- 
versed. The difference in the character of the discharge from the 
knob is very marked when the knob changes from positive to 
negative. I may say, therefore, that I consider all the special 
features of the machine as distinct and important improvements." 

Another great improvement that is made in this machine is the 
form of the electrode which is used. This is made of a metallic 
disk two inches or more in diameter, and hollow, so as to have 
very gradually rounded edges, thus preventing any leakage at the 
edges. Over this disk, separated from it by about an eighth of an 
inch, and nearer the other electrode, is fastened a thin disk of 
vulcanized rubber about half an inch less in diameter. This 
rubber disk plays the part of the rubber sheet sometimes held be- 
tween the electrodes, and compels a much higher potential to be 
established between the two electrodes before a spark can pass. 
It can be used upon either one or t)oth electrodes, as desired. 

These new machines are being sold by Messrs. Queen & Co. at 
the same price as the ordinary form heretofore used, and are 
gotten up in the finest possible manner. It may be mentioned, 
also, that the plates used in Messrs. Queen & Co.'s machines are 
manufactured and prepared by Voss himself, the inventor of 
what is usually known as the Toepler Holtz machine, and are 
guaranteed to give much finer and more reliable results than any 
plates made in the American market. There are certain little 
tricks of the manufacture and application of the insulating shellac 
which Americans have not yet mastered, pursued by the Germans 
to perfection, and which add greatly to the efficiency of the ma- 
chine. 

It may not be generally known that Messrs. Queen & Co. were 
the first to introduce the Toepler-Holtz machine into this country. 

In 1880 the manager of their physical department, Joseph J. 
Walton, while on a business trip abroad, accidentally learned of 
the existence of this machine, examined it, and was so favorably 
impressed by it that he purchased a number for introduction into 
this country. This was the first appearance of the now well- 
known Toepler-Holtz machine in the United States. It was ex- 
hibited soon afterwards by the before-mentioned gentleman at the 
meeting of the American Association for the Advancement of 
Science, and attracted much attention. It immediately became 
popular, and had such a large sale that it was straightway copied 
by various American makers, and patents secured upon modified 
forms. 



WYNNE'S ELECTRIC TRAMWAY SYSTEM. 

The system of electric tramways invented by Mr. Frank 
Wynne of 5 Westminster Chambers, London, aims at connecting 
a moving tramcar with an electric conductor buried beneath 
the roadway, without the use of an open slot. To effect this 
there is laid in the centre of the track a crenellated contact- 
plate or rail, in short sections, of the form shown in the annexed 
engraving. It is half an inch wide on the surface, and about 
fdur inches and a half deep, the form being such as to follow 
the junction line of the sets. It will be seen that the contact- 
plate will be quite different in its effect upon vehicles from 
the tramway rail; wheels will cross it without difficulty at 



any angle, since they cannot slide along it for more than 
a few inches; horses will also find a good foothold upon it. 
The plate is laid in short sections entirely disconnected from 
each other, and each piece is coupled by a wire to the electric 
conductor beneath. In this wire is an automatic switch which 
makes circuit between the section and the conductor as the car 
comes over it, and breaks the connection when the car has 
passed. Only three sections are ever connected to the conductor 
at a time, and generally there are only two. A strong wire 
brush on the car rubs along the sections, and conveys the cur- 
rent from them to the electric motor, whence it flows to the 
rails and to earth. The automatic switch is exceedingly 
simple: it consists merely of an electro -magnet, an armature, 
and two contact-pieces. Supposing the car- brush is in con- 
tact with No. 1 section, the current will flow from the main 
conductor across one contact to the armature, through the arma- 
ture to a second contact, thence through the magnet-coils to 
the section and the motor. A fine wire connects the armature 
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to the magnet of the next section, but, as no current flows 
through it, the armature of that magnet is not attracted. But 
immediately the car-brush touches that section, the current 
flows, the armature is attracted, and the section is connected 
directly to the main conductor. At the same time, the arma- 
ture of the section over which the car has just passed drops, 
and breaks the circuit. Thus, as the car proceeds, it succes- 
sively takes sections into circuit and drops them out. The 
details of the system liave been very carefully worked out with 
the view of meeting every contingency that may arise in work- 
ing, and it is estimated that the system ran be applied to an 
existing tramway for an expenditure of $11,000 per mile of 
single line ; that is, for about the cost of horses and horse-care. 
Engineering says, ' *This seems one of the most promising schemes 
for electric tramways which has been yet brought out in this 
country [England], and it is well worth a trial. The aston- 
ishing success of electric trams in America will be repeated here 
as soon as a system has been developed suited to English tastes 
and ideas." 



WATERr-SPOUTS. i 



Having sailed from New York the 16th of October in the 
United States steamship * * Pensacola, ' ' we had flrst a few days 
of westerly winds and moderate sea, and then fell upon a region 
of easterly winds, generally south-easterly, and with every in- 
dication that w^e were in the easterly portion of a cyclonic region, 
the storm-centre being three hundred to five hundred miles to the 
westward. From such observations as we were able to make on 
shipboard, it was concluded that the storm-centre, which on the 
20th of October was south-westerly, was slowly moving to the 
north-eastward, and would overtake us and pass beyond. This 
it apparently did, and disappeared from our observation on 
Friday the 25th. Meanwhile we experienced warm south-easterly 
winds, with numerous showers of rain and occasional squalls of 
wind. 

On the morning of Tuesday the 22d we were favored with a 
remarkably fine development of water-spouts. About 9 a.m., 
occasional whirls of spray were seen on the surface of the sea, 
at points bearing between south-south-west and west-south-west. 
These whirls, and the subsequent water-spouts in that region, 
were all on the north-easterly side of a region of cloud and rain, 
the interior of which constituted a veritable rain-squall. The 
north-easterly side of this region, as seen from the vessel looking 
south-westward, was bordered by rolls of low scud upon which 
the sun shone; but beyond and below this the clouds, being 
mostly in the shade, had the dark -blue tint that belongs to the 
rain-cloud and the rain. The water-spouts apparently originated 
in tlie scud-clouds, which, as I have just said, formed the north- 
easterly border of the squall proper. These scud-clouds were 

1 From Bulletin No. 6, by Cleveland Abbe (Not. 7, 1889), of the United 
States Bcientiflo Expedition to Weat Afrioa, 1889 (Dayid P. Todd, director). 



March 28, 189a] 



SCIENCE. 



199 



moving towards the north-west, and therefore nearly perpendicu- 
larly to our line of sight. By 10 a.m. the conditions for the 
formation of the water-spouts, namely, the long axis extending 
tlown from the clouds, had become veiy favorable ; so that from 
^9.30 until 10.15 there was a continued succession of such spouts, 
forming and disappearing in this portion of the horizon. At one 
time as many as five and seven were visible simultaneously ; and 
the total number that formed and disappeared was estimated at 
about thirty by some, but at about twenty by myself. The first 
ones formed were at a distance from us estimated at about four 
miles ; the last ones, at a distance of two or three miles. As the 
squall grew in dimensions and approached us, it was hoped that 
spouts would be formed much nearer ; and in fact one was ob- 
-served endeavoring to form in a mass of rain, at a distance of 
scarcely a quarter of a mile on our starboard bow. A number of 
-drawings of these phenomena were made, and some photographs 
were taken. The latter, however, are not considered very suc- 
cessful, owing to the insufficient contrast. Among the features 
noted in these water-spouts, which will, I think, deserve to be 
ranked as gene^l phenomena for all such spouts, are the follow- 
ing:— 

1. The whirling motion of all the^spouts took place in the same 
•direction, so far as could be judged, and was that ordinarily 
called * * counter clock-wise. * ' 

2. The general motion of the water-spouts as a whole was from 
left to right, or from the south-east toward the north-west, and 
therefore counter clock-wise, considered as a partial rotation 
round the centre of the rain-squall. 

8. As this rain-squall was essentially a part of the formation 
-of a cumulus-cloud out of a mass of what would otherwise have 
heen called low scud, and as no water-spouts, or any tendency to 
the formation of such, were seen on the other side of the cloud 
after it had overtaken us, as it did at 10.30, I conclude that the 
formation of the water-spout requires a special upward ascending 
current due to a special buoyancy in one portion of the cloud ; 
and, other circumstances being the same, such buoyancy must 
generally be found, as in this case, on the sunny side of the 
cloud, and is due largely to the action of the sun's heat on the 
surface of the cloud, combined of course with the buoyancy of 
the ascending cloud masses. As regards the individual tornadoes 
or water-spouts, it is very evident that a less rapid whirl was re- 
quired to form the little saucer-shaped mass of spray at the 
ocean's surface than was required to form the axial cloud that 
reached down from above. There were, I think, more cases in 
which the spray appeared first, before the cloudy axis was visi- 
ble, than the reverse cases; but there was nothing to show that 
the ascending movement started at the ocean's surface, and 
carried the sea-water upward into the cloud. On the contrary, 
all the details of the phenomena showed that the spray carried up 
from the surface of the sea attained only a height of perhaps a 
hundred feet, and was then thrown out, and descended from the 
rim of the saucer. In some cases the axial cloud apparently 
^lescended into, and was lost sight of in, the lower spray, but its 
appearance was such that it was always possible to distinguish it 
from the spray. The axial cloud invariably began its formation 
at the lower surface of the general cloud, and stretched down- 
ward by spasmodic efforts, gradual ly^increasing its length until 
it perhaps reached the spray, and then began retreating, forming 
and re-forming several times, until finally either a permanently 
steady, tubular cloud was formed, which would continue in 
sight, bending and swirling about for several minutes, or, as in 
many cases, after several efforts the whirl broke up, and no per- 
manent tube was formed. When the cloud was about to shoot 
down to a considerably lower level than it had hitherto attained, 
the shooting was generally preceded by the appearance of an ex- 
ceedingly fine axial line ; and when the tubular cloud shot down, 
as seen by the distant observer, I should say that this apparent 
descent was merely the sudden expansion to a visible diameter of 
the fine line that had just preceded it. The appearance of this 
fine line was very similar to that of the sting of a bee protruding 
from its sheath ; and frequently I saw this line shoot down and 
disappear a number of times before the rapid whirl was finally 
:able to produce an axial cloud of permanent size. In many cases 



the axial cloud itself showed a fine line down its centre, the 
cloud itself being whitish ; while the central line was either dark 
or bright, depending upon the background against which it was 
seen. This agrees perfectly with the accepted theory of the for- 
mation of the spouts, according to which the long narrow cloud 
is not a solid mass of cloudy material, but rather a hollow 
cylinder ; so that when one looks through it the central portion is 
much more transparent than the edges. 

At numerous points, from the general cloud under which the 
water-spouts were formed, there were descending showers of rain ; 
and scud, from which rain descended, afterwards formed be- 
tween us and the tornadoes, and finally again off the port side of 
the vessel ; so that by 10. 20 we were enveloped in a heavy rain, 
with the wind from the south-east or starboard side. This con- 
tinued ten or fifteen minutes, after which it slackened up. In 
hopes that we might get near enough to the whirl that surrounds 
the spout, and experience an appreciable depression of the barom- 
eter, I carried an aneroid in my hand ; but in no case was I able 
to see that it was affected by any or all of the spouts. The barom- 
eter at 9a.m. had read 30.12; at 9.85 it read 30.08; at 10.20, 
after the rain-squall had struck us, the pressure rose to 30. 20, 
and at 1 p.m. had sunk again to 80.18. These fluctuations are 
those tb^ attend ordinary rain-squalls, and have, I suppose, no 
connectron with the water-spouts as such. It was not to be ex- 
pected that the barometer would fall except within the whirling 
wind, and possibly within a hundred feet of the axes of the 
water-spouts. 

It has frequently been supposed that the discharge of a cannon 
will break up a water-spout. On the present occasion, it so 
happened that a six-pounder was ordered to be discharged in 
order to clean it out ; and this took place in the midst of the dis- 
play of water-spouts, which were then three or four miles dis- 
tant. The discharge of the cannon was followed within a few 
seconds by the breaking-up of one of the spouts ; but others re- 
mained, and several others were formed a few minutes after- 
ward, so that the breaking-up of the one can only be considered 
an accidental coincidence ; nor is there to my mind any conceiv- 
able reason why the discharge of a cannon, at a long distance 
from a spout, or even the firing of a cannon-ball through the 
spout, should be considered likely to have any appreciable 
influence on the great mass of revolving air. 

The general discussion of the mechanism of a water-spout has 
been so well given by Ferrel in his newest work, * * A Popular 
Treatise on the Winds ' ' (New York, 1889) , that I need only say 
that every thing observed by us on the 22d of October fully con- 
flrmed the views therein set forth by him. 

On the next day, the 23d, about 8.30 a.m., the clouds looked 
favorable for a repetition of the water-spout phenomena, and 
beautiful mammiform clouds were indeed seen developing into 
the axial clouds of water-spouts. One of these lasted over twenty 
minutes, but did not reach any considerable distance down 
toward the sea ; nor was any whirl of ocean spray to be seen be- 
neath it. 

Of all the spouts seen on the 22d, the largest appeared to have 
a horizontal diameter of about one-tenth its vertical height. 
This one also lasted the longest, and, after breaking up, was ap- 
parently followed by rain to a greater extent than in the other 
spouts. The narrowest of these spouts had an apparent diameter 
of about one hundredth part of its height. The general height of 
the tops of the spouts was pretty uniform, like that of the scud 
to which they belonged, and was, I should estimate, about 
twelve hundred feet. 



AMENDED ORTHOGRAPHY.' 



The alphabetic representation of language has long occupied 
much of my attention, although my efforts hitherto have been 
directed to means of facilitating the use of orthography as it is, 
and not to the advocacy of any changes in spelling. The funda- 

1 From a letter addressed to the House Committee on Pvinting and to 
members of Congress and of the Senate, by Alexander Melville Bell, on the 
scheme of amended orthography recommended by the commission of the 
Legislature of Pennsylyania. 
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mental principle of alphabetic writing — namely, a separate 
letter for every sound, and a single sound for every letter — 
has been so widely departed from in English orthography that 
spelling-reformers have not dared to advocate the application 
of the principle in its perfect and beautiful simplicity, but have 
contented themselves with attempts to remove the most obvious 
anomalies in practice. 

I should prefer to add at once the necessary radical improve- 
ment of new letters for unrepresented sounds; but compara- 
tively few persons seem yet prepared to carry reform to this 
extent, and therefore the application of a completely phonetic 
orthography must at present be confined to the initiation of 
children and of foreign learners of our language. A simplifica- 
tion of general spelling is, however, very desirable, and it is 
easily practicable by the means recommended by the commis- 
sion of the Pennsylvania Legislature ; namely, by adoption, in 
the public printing of the United States, of the Joint Rules for 
Amended Spelling, which have been approved by the Philologi- 
cal Society of London and the American Philological Associa- 
tion. 

With your permission, I shall state briefly some of the chief 
recommendations of the simplified spelling proposed in these 
rules. ^ 

First, Economy of time. About one-half of the Aie now 
spent in learning to read will be saved by simplified spelling. 
Phonetic initiatory systems have been largely tested during a 
number of years, and the result has uniformly been a saving of 
not less than fifty per cent in the time required to make good 
readers. 

Second, Economy in printing. In the report of the Pennsyl- 
vania commission, made in April, 1889, the saving in expen- 
diture for paper and printing, from the use of simplified spell- 
ing, is calculated at seventeen per cent. I have tested this 
computation by comparing the number of letters in some pages 
of '* World-English" and of ordinary typography: and I find a 
difference in favor of the phonetic letters of one in seven, or a 
little over fourteen per cent in the number of types. Adding 
the values of labor and paper, this calculation will amount to 
very nearly the same as that in the report. This economy can- 
not be considered unimportant, when we reflect that wc now 
waste nearly one column in six in our newspapers, one page 
in six in our magazines, and one volume in six in all our works 
of literature. In hand-writing and type-writing, also, for every 
six letters that we really require, we have the trouble of writ- 
ing at least seven. 

Third, Rationality in teaching. The want of correspond- 
ence between letters and sounds stultifies children, and hinders 
the development of the reasoning faculty in education. We 
might as well allow a fluctuating value to the numerals 1, 2, 3, 
etc., as to the alphabetic letters. If e+a may sometimes 
sound i (read) , sometimes a (great) , sometimes i (head) , and 
sometimes ah (heart) , why may not 1 + 2 be sometimes equal 
to 1, sometimes to 2, sometimes to 8, and other times to 6? 
The mental confusion in the learner would not be greater in the 
one case than in the other ; and the latter case is not merely 
silpposititiouB, but, unfortunately, real and existent. In pho- 
netic spelling the learner pleasedly recognizes the truth of re- 
lationship between letters and sounds, whereas in common 
orthography he is painfully aware of the falseness of the pre- 
tended relation. He is thus taught a life-lasting lesson of 
truth or of falsehood in the very beginning of education. 

Fourth, Simplicity and practicability. The scheme proposed 
has the sufiicient recommendation of approval by the English 
and American Philological Societies. As an instalment of 
spelling-reform, it is entirely unobjectionable, and it will un- 
doubtedly effect a large part of the advantages of a more pho- 
netic system. Every change consists in reduction of the number 
of letters used fn spelling: consequently the plan is altogether 
a simplification of the method of representation. We who can 
use the old cumbrous orthography have nothing to learn in con- 
nection with the new scheme : we have only to dispense with 
sui)erfluities. 

Fifth, Ultimate perfectibility. A scientific scheme would 



necessarily include new letters for unrepresented sounds. The 
introduction of these is not contemplated in the present move- 
ment, but is left to the action of those who will, under pho- 
netic training, be more and more free from existing ' 'ortho- 
graphic*' prejudices. The scheme indorsed by the philological 
societies will facilitate the removal, in time, of all remaining 
anomalies; while it will not create difficulties to stand in 
the way of future improvements. What we do now withizk 
the prescribed limits, will not require to be undone at any 
time hereafter. 

Sixth, Justice to the young. Children are condemned to a 
positive wrong when they are unnecessarily subjected to a lon^ 
and severe task in order simply to acquire the use of the in- 
strument of learning. The helplessness of the victims of thia 
wrong should be one chief recommendation of such a measure of 
redress as that which is now proposed. The time saved in 
learning to read will be so much added to that for acquisition 
of knowledge. Teachers and learners will be alike benefited 
and elevated by the elimination of so much of mere drudgery, 
and the addition of so much valuable opportunity for profitable 
study. Brighter and more intelligent pupils will rise to higher 
standards in the common schools, and every department of edu- 
cation will participate in the advantages begun with leamera 
of the ABC. 

Such considerations as are here briefly presented should not 
require the addition of a single word to induce all but those 
predetermined against any change to favor the adoption in the 
public printing of the nation of the proposed scheme of 
amended orthography. 

A short time would suffice to test the influence of this ex- 
ample on general practice. The conductors of the i)eriodical 
press will not be slow to adopt the changes if these shall be 
widely approved by the public. At the same time, adoption or 
rejection will be equally volimtary. The old orthography will 
remain as legible as it is now ; and the vast capital invested 
in i)ermanent literature will lose none of its present value. 

I have spoken of this plan of amended spelling as only an in- 
stalment of what is due to our language. To attempt more as 
a beginninjg, might be impolitic; to do less would be worth- 
less. 

The substance of the rules embraced in the recommendation 
before you might be expressed in a single sentence; namely, 
omit all silent and phonetically dispensable letters. This prin- 
ciple would cover every change included in the twenty-four 
rules. 

I cannot refrain from adding that observance of these rules 
ought to have prevented such a manifest inconsistency as is- 
exbibited by the Spelling-Reform League in dropping u from the 
combination ou in favour, harbour y valour; and dropping a 
from the same combination, with the very same sound, in 
nourish; journey, double. Every change should be a step in a 
strictly phonetic direction, or it had better not be made. The 
rule in the ' 'Report of the Pennsylvania Commission* ' (p. 30, 
No. 7) is phonetically right: the Leaguers concomitant to it 
(p. 37, No. 1) is phonetically wrong. The limits prescribed- 
by the rules must be observed with exactness, or the latter can 
no longer be called the rules indorsed by the philological so- 
cieties. This action of the Spellig-Reform League seems to 
show the same principle at work which has frustrated all pre- 
vious attempts at amended orthography; namely, prejudice in 
favor of what is already in use. In a question between the 
right and the wrong use of letters, such a consideration should 
have no place. 

This is not a subject respecting which enthusiastic advocacy 
or passionate discussion can be roused. Those who are called 
to act will be themselves unaffected by the result, for we have 
passed the stage when the right use of letters was a trouble to 
us. May we never reach the stage when the difficulties of 
beginners shall cease to excite our sympathy and inspire our 

efforts ! 

The one impediment to the changes which we seek to accom- 
plish — and which reason, right feeling, and policy demand — 
is simply that of prejudice. We are accustomed to the pres- 
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ent aspect of words: they serve our purpose very well as they 
4ire, and we are inclined to deprecate any alteration, lest it 
might give a foreign or a mutilated look to what is now familiar 
and symmetrical to our eye. We should not think of ourselves 
at all in this matter, hut think only of the helpless juvenile 
throng who crowd into the places which we vacated years and 
jesars ago. Simplify spelling for the sake of the little ones 
who must suffer from our neglect. 

One other point calls for notice; namely, the moderate char- 
acter of the present proposal. The full amount of change that 
can result from this measure of simplified spellins is hut a small 
part of what is necessary to make the writing of our language 
phonetic. We shall still have to use double letters for single 
sounds in a large proportion of both vowels and consonants, 
and to tolerate many irregularities in such compounds. In 
fact, th^utility of a purely phonetic initiatory method, such 
as that of ''World-English,*' will be still almost as marked 
as it is now. 

Why, then, advocate this measure? Because it is a step in 
the right direction, and step by step is the best mode of mak- 
ing progress. There is more to be done than can be effected by 
one impulse, and improYements once commenced will be car- 
Tied farther and farther by succeeding generations. Our lan- 
guage is apparently destined to spread over the world. It is 
worthy of the most perfect vehicle of communication that skill 
can devise. If we cannot complete the work, we can at least 
help it on, and leave it one stage more advanced than we 
found it. 

Something must be done. Our spelling is a disgrace. Re- 
sponsibility for its lawless condition attaches nowhere in par- 
ticular, but rests everywhere. The burden of this responsi- 
bility should be laid on some accountable official empowered to 
consider and inaugurate improvements. In the absence of any 
fiuch delegated authority, the direct action of the representa- 
tives of the i)eople is invoked, not to impose changes on the 
unwilling or the indifferent, but only to exemplify, and by 
example to invite adoption of the method of improvement 
recommended by competent advisers. 

Private efforts have already been most liberally devoted to 
the work of amending orthography ; but no private efforts can 
be made on the scale, or with the influence, of a measure 
emanating from Congress. Besides, this work is peculiarly of 
j>ublic and not of private benefit. It must be done by you, or 
else it must remain unaccomplished. 



HEALTH MATTERS. 

The Bacteriology of Whoopin^-Cough. 

At the third general meeting of Russian medical men at St. 
Petersburg, Professor Afanasleff read an able and exhaustive 
bacteriological essay on the subject of pertussis. At the sug- 
gestion of Professor Afanasleff, who was anxious to verify his 
results, Dr. Semtchenko took up the line to further investigate 
the matter, especially in clinical regards. The conclusions 
arrived at by the Kazan psediatrist, says the London Medical 
Beeorder, may be given thus: 1. Afanasleff* s bacterium is 
actually specific, and hence fully entitled to bear the name of 
the baciUtut tussis convulsirce; 2. The micro-organism makes 
its appearance in the sputum during the catarrhal stage, some- 
where about the fourth day of the disease, but possibly still 
earlier; 3. Subsequently its numerical strength increases, the 
intensity of paroxysms keeping pace with the increase; 4. The 
microbes disappear from the discharge, apparently somewhat 
before a complete cessation of whoops (about the time when the 
number of paroxysms sinks down to four or two per day) ; 6. 
As soon as pertussis becomes complicated with catarrhal pneu- 
monia, the bacilli in the patient's sputa show an enormous in- 
crease in number ; 6. Altogether, the pertussis pneumonia seems 
to be quite different from other varieties of pulmonary imflam- 
mation ; 7. The bacillus twms convulsive^ presents a great im- 
portance not only in etiological and diagnostic, but also in 
prognostic regards; 8. As to the behavior of the microbe 
toward antiseptic agents, its vitality is destroyed as soon as 



the medium (jelly) contains corrosive sublimate in the propor- 
tion of 1 to 60,000, or resorcin in that of 1 to t,200, or phenol 
in the same one, or hydrochlorate of quinine in that of 1 to 
800. Drs. Afanasleff* s and Semtchenko* s researches were re- 
peated (at least partially) by Professor Tschamer {Wiener med, 
Wochensch, , No. 17, 1888) and Dr. E. C. Wendt of New York 
(Medical News, June 2, 1888). On the whole, both of the 
authors confirmed the statements made by the Russian observers. 
Dr. Wendt, however, differs from Dr. Semtchenko in some more 
or less subordinate points. Thus, he could not detect the pres- 
ence of the bacilli in earlier stages of the affection ; neither 
was he able to notice any co-relation between the numt)er of 
paroxysms and that of the bacteria in the patient's sputa; 
while, on the other hand, he found still the bacilli in the dis- 
charge, even after a complete disappearance of whoops. In 
conclusion, Professor Afanasleff draws attention to the several 
points which demand further elaborate investigations. It is 
necessary, he says, (1) to more closely examine the distribution 
of the microbes in the respiratory mucous membrane, as well as 
in broncho-pneumonic foci; (2) to study the behavior of the 
bacterium toward various coloring-matters (in oider to discover 
a characteristic differential test for the bacillus) ; (3) to study 
the spore-formation (which is important, especially in prophy- 
lactic regards) ; (4) to most carefully inquire into a clinical 
bacteriology of the pertussis sputa from the beginning to the 
end of the attack, and even during convalescence (which is 
important for diagnostic, prognostic, and prophylactic pur- 
poses) ; and (6) to further study the behavior of the bacillus 
toward all possible paiasiticide agents (to possibly discover 
some specific bactericidal substances, which discovery would 
prove of untold value in regard to the therapeutics of the 
infantile scourge in question). 

Sea- Water and the Nutrition of Marine Animals. 

Drs. Pouchet and Chabry have recently conducted some 
experiments of great biological interest. They have reared 
larval germs of sea-urchins in artificial sea-water and in sea- 
water deprived of all or more or less of its lime, in order to 
observe the infiuence of the composition of the water on the 
development of the larvae. Normally a distinct skeleton should 
develop. According to the British Medical Journal^ it was 
found, that, when the larvae were reared in sea- water deprived 
of about nine-tenths of its lime, not even a rudimentary skele- 
ton was developed. A very trifiing diminution in the normal 
amount of lime, effected by careful precipitation by chemical 
re-agents, was found sufficient to interfere markedly with the 
growth of the skeleton in the larvae: hence the medium in 
which some marine germs of life exist would appear to act as a 
nutritive agent as well as an atmosphere whence oxygen may 
be obtained for respiration. The influence of the chemical 
composition of the water in different seas probably determines 
many differences in the anatomy of marine animals, but Drs. 
Pouchet and Chabry admit that this question requires much 
consideration. How far the embryo in the higher terrestrial 
forms of life may receive nutrition direct from substances in 
solution in the liquor amnii, as well as through the placental 
circulation, is another question worth solving. 



NOTES AND NEWS. 



Professor C. S. Plumb of Knoxville, Tenn., has accepted the 
position of vice-director of the Agricultural Experiment Station 
of Purdue University, Lafayette, Ind., and after the Ist of April 
next his address will be at the latter place. 

— At a recent meeting of the Paris Geographical Society, as we 
learn from Nature, an interesting lecture was delivered by Dr. 
Hamy on the history of scientific missions in France under the 
old monarchy. He commenced practically with the reign of 
Francis I., and described many missions abroad, with purely 
scientific aims, which are now either forgotten, or the results of 
which have never been published. Thus, the apothecary to Henri 
IV. went all over the globe in search of the peculiar products of 
each country, especially medicinal and food plants ; still earlier^ 
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another explorer went to Brazil to study djeing woods; and, in 
the last century, Condamine, Dombey, Bougainville, and La 
Perouse went on their well-known expeditions. The president, 
Comte de Bisemont, mentioned that theie were still in the archives 
of the Ministry of Marine copies of the instructions given to 
travellers and navigators in past centuries, and that these were 
*' positively models of their kind, which could not be followed 
too closely now." Professor Bureau, of the Museum of Natural 
History in Paris, observed that a botanical collection made by 
Paul Lucas in the reign of Louis XIV. still existed in the museum ; 
and he referred especially to Tournefort, of the same period, 
whom he described as the scientific traveller of former times who 
perhaps most nearly approached moderns in bis methods of ob- 
servation. He was sent by the king on a botanical expedition 
to the Levant, with very precise instructions, among others, to 
collect and observe the plants mentioned by the ancients He 
did not confine himself to this, but formed a complete herbarium, 
which is still preserved at the museum, and is one of its treas- 
ures. He was accompanied by an artist named Aubriet, who 
brought back a large collection of colored sketches, which forms 
an important part of the unrivalled collection in the library of the 
museum. 

— The fifteenth session of the Sauveur College of Languages 
will be held at the University of Vermont, Burlington, Vt., com- 
mencing at 8 A.M. on Wednesday, July 9. and continuing six 
weeks. The situation of Burlington on a hill which slopes down 
to Lake Champlain, and the frequent fresh breezes, make the 
climate in summer cool and healthful. It is a place of great 
natural beauty, and the University of Vermont commands a most 
beautiful view. Mansfield and Camel's Hump of the Green 
Mountains, the noble range of the Adirondacke, and the lake 
with its islands, form a picture which will delight all. The uni- 
versity is a new and handsome building. It contains collections 
in various departments of knowledge, and a valuable library. The 
instruction of the college will include, for the adults, French, 
Gferman, Italian, Spanish, modern Greek, and Romance languages; 
Latin and ancient Greek ; comparative grammar of the English 
language and the formation of modern English ; Engli^ih literature 
and rhetoric. There will be each day, for the adults, seven hours 
of French, seven of German, three of Latin, three of Greek, three 
of Italian, two of Spanish, one hour each of English literature and 
rhetoric, comparative grammar of the English language, and the 
formation of modern English; for the children, two hours of 
French and two hours of German. The classes will meet every 
day except Saturday, and the lessons will be given from 9 a.m. to 
1 P.M., and from 4 p.m. to 5 p.m. Saturdays will be devoted to 
recreation. Excursions will be arranged for, at moderate rates, 
to Ausable Chasm, Mount Mansfield and CamePs Hump, Lake 
George, Montreal, and other places of interest. Those who pur- 
pose attending the College of Languages, or who know but little 
of this summer school, are recommended to send for a copy of the 
programme, which may be had at the bookstores of F. W. Chris- 
tern, New York: Carl Schoenhof, Boston, Mass. ; John Wanamaker, 
Philadelphia, Penn. ; Robert Clarke & Co., Cincinnati, O. ; and 
will be sent to applicants by Dr. A. N. van Daell, 28 Atherton 
Street, Roxbury, Mass. ; Dr. William Bernhardt, City High School, 
Washington, D.C. ; Dr. James H. Dillard, Mary Institute, Wash- 
ington University, St. Louis, Mo.; or Dr. L. Sauveur, Copley 

.Terrace, Roxbury, Mass. 

— The stay of some 806 natives from various French colonies, 
etc., for about six months, in Paris last year, in connection with 
the exhibition, was an interesting experiment in acclimatization. 
According to Nature of March 6, owing to wise hygienic measures 
(such as vaccination, good water-supply, isolation of closets, and 
surveillance of food), these Annamites, Tonquinese, Senegalese, 
etc., seem to have escaped most of the common endemic diseases. 
According to the Semaine MMieale, they had no typhoid-fever, 
scarlatina, or measles, though these were in Paris at the time. 
Some 68 natives were attacked by mumps. The fatigues of a 
voyage and the change of climate led to a recurrence of intermit- 
tent fever, with grave symptons, in twenty cases. It was thought 
at first to be typhoid- fever of a severe type; but the rapid and 



durable efficacy of sulphate of quinine, given in doses of two to 
three grams a day, proved the paludine nature of the disorder. 
It is noteworthy that most illnesses of this population, especially 
that just noticed, and those from cold, appeared durint; the first 
part of the time, when the weather was mild ; while in the second 
period, with unfavorable atmospheric conditions, the illness dimin- 
ished, whether owing to precautions in the matter of dress and 
food , or t o m ore complete accli matization . The negroes of Senegal 
and the Gaboon seem to have been the greatest sufferers, while the 
Indo-Chinese race acclimatized the best. 

— There are in Berlin 16 Gymnasia, — 5 government and It 
municipal Gymnasia. The government Gymnasia are those of 
which the expenses are wholy or partly borne by the government. 
In the 5 government Gymnasia there are 83 classes with 8,ld4 
pupils; in the 16 others there are 165 classes with 5,887 pupils. 
There is one government Realgymnasium with 15 classes and 665 
pupils, and seven municipal Realgymnasia with 103 classes and 
3,982 pupils. There are 2 Ober-realschulen and 5 higher burgher 
schools, all municipal. There are 7 high schools for girls, having^ 
114 classes with 5,210 pupils. These 7 schools for girls, com- 
pared with the 81 schools for boys« are altogether inadequate. 
Private schools for girls have therefore sprung up in all parte of 
the capital, but they are all jRuhject to the inspection of the school 
committee. There are more than 48 private high schools for girls, 
with 11,498 pupils. As a bridge between the higher and the 
lower schools, there are the so-called Gemeindeschtden (municipal 
schools). In these, pupils are specially prepared for the higher 
schools, and some are directly connected with them. They num- 
ber 22, and contain 80 classes with 4,105 pupils. Besides these, 
there are 15 private schools with 116 classes and 8,882 pupils, 
mostly preparing for the higher schools. A few private elemen- 
tary schools were kept going through the deficiency in the num- 
ber of public schools. The municipality placed in them its surplus 
school population and paid the fees. But the chief raison dT^tre- 
of these schools disappeared with the abolition of school fees and 
the introduction of free elementary education. Their day is past, 
and there will no longer be any complaints about the inefficiency 
of the teaching given in them as compared with that in the public 
schools. The present cry in Berlin is for more schools and smaller 
classes. The latter complaint, indeed, is not confined to Berlin, 
but is becoming general in all parts of the country. The abnor- 
mal growth of the capital since 1870 has rendered it very difficult 
for the municipality to keep pace with the population and provide 
enough schools. The number of classes in Berlin of overgrown 
size has risen in the space of one year, 1888-89, from 55 to 106. 
The cause of this is the thinning of the ranks of the elementary- 
teachers through the low rate of salaries. 

— A curious phenomenon is reported from Batoum, says Nature. 
On Jan. 28, at 4 p.m., during a complete calm, the sea is said ta 
have suddenly receded from the shore, leaving it bare to a depth 
of ten fathoms. The water of the port rushed out to sea, tearing 
many of the ships from their anchorage, and causing a great 
amount of damage. After a short time the sea assugaed its usual 
level. 

— The Boston Manufacturers Mutual Fire Insurance Company 
reports the causes of 206 fires occurring during 1889, as foUows r 
foreign matter in stock, 45; picker fires (unknown whether for- 
eign matter or friction), 28; friction of stock, 17; hot journals, 
17; spontaneous ignition of oily material, 15; spontaneous igni- 
tion of dyes, 12; chafing of belt, 5; gas-jet, 5; kerosene- lamp, 4r 
matches, 8; lightning, 8; steam- pipes, 8; rocket, 1; sulphur 
bleach, 1; electricity from belt, 1; overheated oven, 1; sparks 
from broken machinery, 7; sparks from chimney, 8; sparks from 
cupola, 2; sparks from forge, 2; sparks from burning building, 
1; sparks from locomotive, 1; sparks from boiler-setting, 1; 
sparks from furnace, 1; sparks from core-oven, 1; sparks from 
card-grinder, 1; back draught/ 8; derailed train, 1; various fires 
in mill tenements, 8; suspected incendiary (two by insane per- 
sons), 5; unknown, 18. The times of starting of the fires were as- 
follows : day, 151; night, 89; unknown (all extinguished with- 
out claim), 16. The property was classified as follows: cotton- 
miUs, 115; woollen- mills, 89; machine and metal works, 15; 
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hosiery-mills. 9; storage, 7; paper-mills, 5; bleach aDddjework«, 
8; tenements, 8; jut€- factories, 2; rubber-works, 2; silk-mill, I; 
linen-mill, 1 ; cordage- works, 1 ; miscellaneous. 8. The processes 
where the fires started were as follows: cotton-picker, 58; wool- 
picker, 19; mules, l6; cotton-drier, 7; wood-drier, 6; cotton- 
card, 6; shafting, 6; spinning-frames. 4; fly-frames, 4; boiler- 
house. 4; looms. 3; engine room, ^i; wool-card, 2; blacksmith. 2; 
ofllce, 2; wh<»el-pit, 2; sulphur bleach. I: jute-card. 1; rag sort- 
ing, 1; brushing-macbine, 1; core-oven 1; wiredrawing, I; 
japanning room, 1; wcol dyehouse, 1: slasher, 1; card-grinder, 1; 
storage and miscellaneous, 5*2. 

— Those who are interet^ted in the subject of manual and in- 
dustrial education may like to read a pamphlet on '* Manual Train- 
ing in the Public Schools of Philadelphia," by James MacAlister, 
superintendent of the city schools. It is issued by the New York 
College for the Training of Teachers, and gives an account of the 
courses in manual training and industrial art that have been in 
operation for some years in certain of the Philadelphia schools. 
These institutions, however, — the Industrial Art School and the 
Manual Training School. — are special schools, consisting of picked 
volunteer students; so that their success or failure is no criterion 
of the usefulness of manual training in the ordinary public schools. 
Both the institutions have had good success in their special field, 
as such schools usually have had where they have been tried. 
More recently kindergartens have been established in Philadel- 
phia, with manual training as one of the features, but sufficient 
time has not elapsed to show the effects of their working. Sewing 
has been introduced into the higher girls' schools, and with favor- 
able results. Mr. MacAlister's pamphlet will be of interest on 
special points. 

— In Bulletin No. 4 of the Rhode Island Experiment Station, 
the apiarist gives much information about bee-keeping, and re- 
ports the work done in this department the first season. Quota- 
tions from crop and other reports of the United States Agricul- 
tural Department are given to show the importance of this industry 
in the United States, while facts and figures from the Rhode 
Island census for 1885 show ics condition in that State. Old- 
fashioned bee-keeping is compared w*ith modem management, its 
improved hives and better varieties of bees. The value of bees 
as honey and wax producers is shown; and their greater value as 
carriers of pollen from flower to flower, thus fertilizing and caus- 
ing the fruit to set and mature, is considered, and many opinions 
and facts presented. The desirability of the cross fertilization of 
flowers and the aid rendered by insects in this work is shown, as 
well as the adaptability of the honey-bee to the flowers of the most 
important fruit and vegetable crops dependent upon insect visits. 
The question as to whether bees injure fruit is presented; the 
opinion of the govemmeni entomologist that they do not, and an 
account of the careful experiments carried out under his direction 
to settle the matter, are given. The views of Professors Packard 
and Gray, as well as of prominent fruit-growers in Rhode Island, 
are also given. Attention is called to the decision of the Supreme 
Court of Arkansas as to the unconstitutionality of prohibiting bee- 
keeping; also to laws lately passed in Germany which give all land- 
owners the privilege of keeping bees anywhere, promise protection 
by civil right and law, as well as punish the destruction of bees by 
poison or any other way by a fine of $150 or impri<)onment for 
one year. No one need refrain from keeping bees on account of 
oppoFition due to ignorance, fear, jealous}-, or the ill will of their 
neighbors, though all reasonable precautions should be taken to 
prevent accident An account of the work done at the station 
during the limited time allowed for it is j^iven. A yard of ten 
colonies was established, and made as near as possible a model 
working apiary. The desirable varletios of bees were procured, a 
daily record taken of a hive on scales, a show of bees in glass hives 
made at the county fair, and a collection of the different kinds of 
hives, fixtures, etc., used by prominent American producers, and 
designed as a permanent exhibit at tbe station, was commenced. 
Sixteen colonies were prepared for winter, — three placed in the 
cellar, and the rest packed in outer cjises on their summer stands. 
Acknowledgments are made of hives and other articles donated; 
and samples of diiferent kinds of honey from different parts of the 



country, as well as all articles of interest to bee-keepers, are 
solicited, and will be acknowledged in the bulletin. This work is 
in charge of Samuel Cushman, and the address is Bee Department, 
Experiment Station, Kingston, R.I. 

— The carbons in the new Westinghouse alternating-current 
arc-lamps are flat, two inches wide, seven -sixteenths of an inch 
thick, and eight inches and a half long. The upper and lower 
carbons are the same size, and are consumed at the same rate. 
One set of carbons is said to last forty-eight hours. 

— A project is on foot to dig a ship-canal from a point opposite 
Grand Island in Lake Superior to tbe northern extremity of 
Green Bay in Lake Michigan, cutting across the narrowest part 
of the long peninsula between tho^e two lakes. The proposed 
canal is to bo thirty six miles long, and would save two days afld 
a half for steamers and five days for sailing-vessels that would 
otherwise have to go around the peninsula. 

— The report of the Bidston Observatory for the five years 1884- 
88 is mainly composed of meteorological observations from 
which it appears that the anemographs furnish very question- 
able data. The velocity of the wind has been computed on the 
assumption that the motion of the anemograph's cups is equal 
to one-third that of the air. The anemograph's pressure-nlate 
presents a surface of two sui)erflcial feet to the wind. Both 
these anemographs are about 210 feet above the sea-level. The 
investigations conducted by Sir G. Stokes tend to show that 
the constant for the cups is not 3, but more probably 2.4; and 
the experiments made by Dines establish the relation between 
the velocity and the pressure of the wind to he P=V* x . 0085, 
though hitherto it has been considered to be P=V* x .005. On 
Jan. 23, 1884, the pressure of wind recorded at Bidston was 70.2 
pounds per square foot, and the velocity 78 miles per hour. 
Other extraordinary pressures with accompanying velocities are 
as follows: Oct. 26, 1884, 40.6 pounds anft 64 miles; March 
80, 1886, 41. expounds and 62 miles; Dec. 0, 1886, 40.4 pounds 
and 60 miles; Feb. 8, 1887, 40.1 pounds and 66 miles ; May 20, 
1887, 65.2 pounds and 78 miles; Nov. 1, 1887, 40.0 pounds 
and 57 miles; Jan. 26, 1888, 49.2 pounds and 74 miles; May 
8, 1888, 44.4 pounds and 66 miles; Nov. 20, 1888, 49.0 pounds 
and 71 miles. The ^^e maximum pressures, about 40, aver- 
aging 40.6, accompany consistently hourly velocities, averaging 
64 miles. Now, if the constant for velocity must be reduced 
from 3 to 2.4, this 64 becomes 51 miles. According to the 
old formula, the pressure corresponding to 51 miles would be 
13, and according to the new formula only 9 pounds, which 
numbers are in startling contrast to 40.6. Conversely, accept- 
ing 40.6 pounds, the velocity by the old formula would be 90, 
and by the new formula 108, which figures are in startling 
contrast to 64 miles. Hence, whichever way the data are con- 
sidered, the results are eminently unsatisfactory. For a press- 
ure of 70 pounds, the corresponding velocity would be 141 miles 
per hour by the new formula. Only the highest pressures have 
here been tested, but similar discrepancies prevail all through 
the series of these anemological statistics. Assuming these 
maxima pressures to be correct, then the given velocities are 
greatly in defect ; but as the factor 8 has been employed, which 
is now considered to be one-fifth too great, the given velocities 
are just as much too large: hence that which is already great 
should be greater, — an absurdity which leads to the inference 
that the instruments are unreliable. The mean velocity per 
hoiu* is really given, whereas the absolute velocity, expressed 
as rate per hour, of the most violent gusts, lasting perhaps 
only a few seconds, is wanted. Engineering points out that it 
seems too much of a stretch of confidence to accept the press- 
ures as reliable, inasmuch as none so high have been obtained 
anywhere else. The inference, therefore, must be that the 
accuracy of the anemographs at Bidston is extremely doubtful, 
and it becomes important to make these apparatus the subject 
of critical investigation. Until this has been efliciently done, 
no reliance whatever can be put upon their results, which is 
very much to be regretted, as the data extend over a long series 
of years, and if reliable, or could be made so, would be of the 
utmost scientific value. 
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was moved to ioquire, mildly of course, whether it waa the 
fact that he was to be "treated like a pickpocket." This ia 
an intereBtiHK illuBtration of the ethics, tfae amateur eugiueeTing, 
and the manners, accepted, as it would seem, on board at least 
one of the abips of our great "navee. " 
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The sailor as amateur enqdieer ia not always a succeea. 
A B&\&\ court of inquiry baa recently been in session which 
has revealed some interesting phases ot tbe amateurisbnees of 
the "Yankee tar," and of his iDclination at times to play the 
jack at all trades without much regard to conaequeDces affecting 
either hia own reputation or the efficiency of his vessel. It 
aeenu that tbe commander of a naval vessel, assuming him- 
self to be possessed of the requisite professional knowledge, 
took charge of the engiueeriag of hia ship, and ' 'gave tbe 
engineer permission" to make repairs only when he (the 
skipper) saw fit. The chief engineer had been "ordered not to 
use salt water in the boilers," had been "told that fresh water 
would be used in boiler No. 3." The captain had told bim 
that "salt water would not be used eicept at sea;" but tbe 
engineer, apparently thinking bioiself as well informed of the 
principles and the customs of tbe case as was tbe captain, 
actually did on one occasion fill a boiler with salt water when 
in port, after some repairs had been made upon it, for tbe pur- 
pose of testing it to ascertain if it was tight. He endeavored 
to explain to tbe superior officer, when called upon to defend 
this practice, that it was for Ibis purpose; but tbe commander 
promptly informed him that he cared nothing for bis opinion, 
and BO "sat down upon" and "walked over" the junior officer 
(figuratively speaking, if we understand aright) that tbe latter 



We need not here concern ourselves with the ethics of the 
case. The court of inquiry will probably establish tbe code for 
tbe naval service, and we may presume that the dignity of the 
amateur -engineer commander will be properly vindicated. No 
subordinate officer will probably be allowed with impunity to 
protest against being ' 'treated like a pickpocket" by his senior, 
whatever be tbe altitude of the latter on a scale which meas- 
ures in terms of good seose, good manners, and good feeling, 
such as becomes a "gentleman and an officer," We may be 
permitted to doubt, however, that tbe senior officer will be 
called seriously to account for any lack of officerlike quality 
which may manifest itself in his treatment of bis juniors — 
unless the secretary of the navy, Oen. Tracy, who is himself 
familiar with the accepted ethics of civil life, as well as with 
tbe exactions of military "discipline,*' shall determine to act 
in the matter. Tbe line which separates the gentleman from 
the officer is sometimes made so broad, in cases involving dis- 
cipline and admonition of tbe junior by his senior, that tbe 
latter fails to detect the fact that tbe two should be, and should 
always remain, fairly coincident. We may perhaps be per- 
mitted to mildly surest, however, that tbe importation into 
tbe navy of gentlemen, and the deportation of men of other 
stripe, might apparently be carried on to considerable extent, 
and with great advantage. The suggestion is with diffidence 
respectfully submitted to tbe honorable secretary of tbe navy. 



On the other aspects of the case, as Involving a question of 
chemistry applied to engineering, we may, we think, be per- 
mitted to bold an opinion without asking leave of the very re- 
spectable, but we think too decidedly amateurisb, sailor on 
horseback who mounts bis hobby to such manifest discom- 
fiture of those over whom he is by bis commission enabled 
to ride. If it should prove that the engineer in charge was so 
grossly ignorant as to imagine that be might safely and con- 
tinuously employ salt water in bis boilers on a long cruise, 
even though he had surface condensers, and was not aware 
tbair the result would be the precipitation of sulphate of lime 
in large quantity, to the utter demoralization of his coal-pile 
and the injury of his furnaces, we should say that this officer 
was right in treating him, not like a pickpocket, to be sure, 
but with distinct severity. Even an amateur engineer should 
know better than that ; a commanding officer, if fit for his 
place, should certainly know at least so much. If it should 
prove that the engineer desired simply to test his boilers for the 
purpose of detecting a leak, knowing that it requires a tem- 
perature approximating 300° F. to cause precipitation of cal- 
cium sulphate, we should consider bim to be right in using it, 
and tbe commander very ignorant, even for an amateur engi- 
neer, not to know better than to interfere. There is a popular 
fe«ling — which it will probably be very difficult for tbe aspirant 
amateur to remove, notwithstanding bis acknowledged and un- 
questionable ability to become a jack at these several trades 
which go to make a cruise successful — that the commander 
is placed on board ship to direct its general operations; and that 
he is given a corps of engineers to attend to details, with 
which they only are trusted, and with which, as experts, 
they only can deal; while tbe amateur-engineer captain, like 
the amateur-naval architect, even though the latter be the ablest 
of lawyers, had best keep himself within those lines which 
bound his own S|]ecialty, and play'tbe amateur only in unim- 
portant matters, in which no great interests are involved. 
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BOOK-REVIEWS. 

A Handbook of Engine and Boiler TViala, and of the Indicator 
and Prony Brake. By R. H Thurston. New York, Wiley. 

This work, being yirtually the first of its kind, must of 
necessity fill an important place in the literature of the steam- 
-engine; and the fact that Professor Thurston is the author is 
sufficient guaranty that it may safely be accepted as a standard 
of reference while present methods of steam-engine and boiler 
tests are in vogue. Engineers making tests of this kind have 
hitherto been compelled to do so without any definite standard of 
reference ; and no generally accepted criterion has been available 
for the engineer who wished to record the results of engine or 
boiler trials in an acceptable and permanent manner. The long- 
existing want of such a criterion has led to a general concurrence 
■among engineers that a system, provisional though it may be, is 
feasible, according to which both engines and steam-generators 
may be satisfactorily tested. This system, which is based upon 
the work of a committee of the American Society of Mechanical 
Engineers, of their brother engineers in Germany, and of other 
recognized experts and authorities, is admirably presented in 
Professor Thurston's work. 

This treatise presents, in a concise though clear and easily 
understood form, those methods of trial of heat-engines which 
have become standard ; exhibits the processes of their application ; 
describes the best forms of apparatus in current use in conducting 
the trials and in securing the data sought; and illustrates the 
uses and capabilities of these apparatus. It also presents ex- 
amples of the reports made by distinguished engineers on impor- 
tant work of this character, and thus gives good examples of the 
form of such reports, and of the data and results deduced from 
them in the case of the better classes of machinery and appa- 
ratus. 

The system of boiler trial described in this work is that pro- 
])06ed by the committee of the American Society of Mechanical 
Engineers, since become standard in this country, and to a great 
extent abroad. It is complete and satisfactory, having been 
found sufficient, so far, to meet every ordinary requirement. 

A chapter is devoted to the steam-engine indicator, giving a 
brief and simple account of that instrument and its capabilities, 
as well as a description of the usual aifd best ways of handling 
it, though no attempt has been made to elaborate to any great 
extent the study of the diagram. Many forms of diagram, how- 
ever, are illustrated, and the student is referred to special 
treatises on the indicator for further information on the subject. 
A description of the methods usually considered best and most 
exact in the measurement and computation of the indicator dia- 
gram is given in a separate chapter, as well as of the processes 
leading to the more important of the results attainable by the 
use of the instrument. 

A series of valuable reports, written by able engineers as 
models of data summaries and of conclusions derived from such 
summaries, add to the completeness of the work. One example 
in each of the more important classes of steam-engine is studied 
in this manner, and any engineer, by a study of the series, 
should be enabled to secure satisfactory results in making tests, 
even though previously inexperienced in such work. An appen- 
dix contains all needful constants and reference-tables, and an 
abundance of illustrations adds much to the clearness and value 
of the text. 

The Origin of the Aryans, By Isaac Taylor. (Contemporary 
Science Series). New York, Scribner. 12°. $1.26. 

This is an able and interesting book, the object of which is 
to give the latest results of the controversy concerning the 
origin of the Aryan races. It opens with a chapter on the his- 
tory of the subject, beginning with the assumption of the 
philologists that the original home of the undivided Aryans 
was in Central Asia, whence the various branches of the com- 
mon family migrated to tbeir present seats. This assumption 
is easily sbown to be baseless, and the old theory has now^been 
abandoned by the majority of archaeologists. Moreover, it is 



now generally held that the greater portion of the population 
in the countries we now call Aryan really belongs to other 
families of mankind, and that the widespread prevalence of the 
Aryan languages is due to conquest by Aryan peoples. The 
evidence of this is mainly anthropological, and its presentation 
occupies a considerable portion of Mr. Taylor* s book. He 
repeats the various arguments that have been adduced to prove 
that the original home of the Aryans was in Europe, which he 
regards as conclusive. But the question then arises as to 
which of the prehistoric races of Europe is to be regarded as 
the original Aryan stock. On so difficult and. so unsettled a 
question we shall not here offer any opinion, but will briefly 
indicate the evidence and the arguments that have thus far 
been adduced. 

The skulls and other remains of the neolithic age point pretty 
clearly to the fact that at that time the greater part of Europe 
was peopled by four distinct races, — the Iberians in Spain, 
Britain, and some other places; the Ligurians in central 
France; the Cel to- Slavic race in central Europe; and the 
Teutons, or Scandinavians, in the north. Of these, the 
Iberians seem to be related to the Hamites, and the Ligurians 
to the Turanian family; so that, if the original home of 
the Aryans was in Europe, the original Aryan race must 
be either the Teutonic or the Celto-Slavic. Here, therefore, 
is now the main point of contention, the German writers 
generally upholding the claims of the Teutons, and the French 
those of the Celts. The dispute has been conducted with con- 
siderable acrimony and with a rather unseemly exhibition of 
national feeling on both sides, and is still unsettled. Mr. 
Taylor inclines in favor of the Celts, but maintains a judicial 
attitude, and avoids a decisive expression of opinion. He 
presents the evidence on the whole subject, however, at con- 
siderable length, and the clearness of his style makes it intel- 
ligible to the reader. Those who wish to know the latest 
views and arguments on the question will find his book useful. 

Laboratory Manual of Experimental Physics, By Albert L. 
Aret. Syracuse, Bardeen. 24°. 75 cents. 

The author of this book is a civil engineer by profession, and 
at present is instructor in physics at the Rochester Free Academy. 
The aim of the book is to describe such experiments as wiU lead 
to quantitative work on the part of the student, and the author 
lays considerable stress on the importance of bringing home to 
the students the existence of a personal error in observations, 
that within limits can be much reduced by using intelligence 
and care. All simply illustrative experiments are omitted from 
the book, the author believing, with most teachers in this field, 
that such can be carried out to the best purpose on the lecture- 
table. 

It is needless to say that the experiments described can be per- 
formed with apparatus of the simplest kind, most of it capable of 
being home-made. Many of them are new, and are sure to be 
suggestive to those engaged in teaching of this character. 

Whether we approve of the alternate blank pages intended for 
notes supplementing the text, we can hardly say; yet that these 
notes will be well entered by some is very true, and for such the 
t)enefit of forming a habit of noting down points brought out at 
the time of experimenting will be considerable. 

Fort Ancient, By Wakren K. Moorehead. Cincinnati, Robert 
Clarke & Co. (2. 

Mr. Moorehead and a comi)etent staff of assistants spent 
the season of 1889 in making a careful survey of Fort Ancient, 
the renowned earthwork of Ohio. The results of his investiga- 
tions have been published in the present volume, which is most 
beautifully illustrated with excellent photo -engravings, which 
greatly enhance its value. From his extended researches the 
author draws the following inferences : Fort Ancient is a defen- 
sive earthwork, used at times as a refuge by some large tribe 
of Indians, and at times there was a large village situated 
within its walls. The fields within the wall, especially in the 
enclosure of the old fort, are covered with pottery fragments, 
bones, arrow-heads, and flint chips. The ground has many 
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burnt stones below tbe sotface. There are tracea of villages in 
the conntry surrounding the fort. The author exptesBes his 
conviction that tbe fort poasessea nothing of a religious natoie. 
A pavement which has been found Inside may have been 
used as a place for the war -dances or councils of tbe tribes 
assembled in the fort. The author believes that these tribes 
were in advance of the Shawneee, tbe Delawares, and others 
who occupied tbe territory in 1787. But they did not know 
tbe art of smelting, though they used hammered copper and 
galena. In concluding, tbe author calls attention to tbe 
similarity of the arts of the Haadans and the tribes who in- 
habited Fort Ancient, and expresses the opinion that they may 
have been the builders of the works. Tbe boob proves to be the 
result of a very careful and detailed investigation, for which 
ethnologistA will be thankful to the author, even should his 
theories not find general acceptance. The endeavor, which 
appears throughout tbe book, to represent the finds and the 
methods in which they have been obtained as clearly as pos- 
sible, which is supported by the excellent illuetratioDS accom- 
panying the descriptions, gives the work value aside from all 
theoretical considerations. 

Railroad Bngineera' Field-Book and Earplovert' Guide, By H. C. 
GODVfTN. New York, Wiley. IB°. 
To the many railroad engineers who do not consider themFelves 
expert matbematicians this field-book will prove of exceptional 
value. It contains, in small compass, every thing that can rea- 
sonably be sought for in a book of the kind, int^inded solely for 
use in the Held; leaving those things which pertain to extreme 
accuracy, and which may he rarely needed, for a supplementary 
or complementary volume, which may be assigned a place with 
the camp equipage. Tbe idea which prompted the preparation of 
tbe volume is good, and we think it has been well worked out. 
' The author has avoided as much as possible the intricacies of 
mathematics, and at the same time has produced a work of more 
general applicution than might have been expected by engineers 
familiar with books of its kind. 

Tbe book is divided into four principal parts, tbe first dealing 
with railroad location, the second with railroad construction, tbe 
third with reconnaissance and exploratory surveys. Tbe fourth 
is devoted to general inforniation of s miscellaneous but no lefs 
nsefnl nature. To these are added an appendix and a set of 
tables. 1'he book is will adapted to tbe use of railroad engineers 
engaged on location and construction work, as well ae to tbe nee 
of the explorer in making exploratory surveys. 



AMONG THE PUBLISHEBS. 

Readers of all classes, young and old, wilt he glad to know 

that the Scribners are issuing a new txxik by Mrs. Frances Hodgson 

Bumeit. It will be entitled •• Little Saint Elizabeth, and Other 

Stories," and is an attixctive picture of child-nature. 

— The second volume of Donald G. Hilcbell's latest work, 
'■English I«nds, Letters, etc.," will soon be published by the 
Btribners. It will contain the author's talks about historical and 
literary England from the time of Elizabeth to Queen Anne, 
Shakspeare being the first, and Swift the last, personage of impor- 
tance who pasEes under review. 

— A timely article is ''Stanley's Emin Pasha Expedition" in 
Lippincott's for April. A concise biographical account of Emin 
Pacha is given, and also tbe reason of Stanley's expedition, with 
other information. 

— Mr. Marston, of the London publishing- house of Sampson 
Low, Marston, & Co., wrote recently from Cairo, where be was 
in company with Mr. Henry M. Stanley, "Mr. Stanley is devoting 
absolutely the whole of his time, from early in the morning (some- 
times as early as 6 o'clock) till late at night, in writing his great 
book. I have read a Rood part of the text, and I think I may xay, 
without being accused of puffing, that it is profoundly interesting. 
I am happy to add that Mr. Stanley was well pleased to learn 
from me that I had completed satisfactory arraDgements for si- 



multaneous publication in France by Messrs. Hachette & Co., in 
America by Messrs. Bcrihner's Sons, in Germany by Mr. Brock- 
baus, in Spain by Espara & Co., in Italy hy Uea«rs. Treves, and 
in Scandinavia by Mr. Mailings." 

— There is an article on " Egypt at Home," by Rev. Dr. W. C. 
Winslou'. vice president of the Egypt Exploration Fund, in the 
April number of the New England Magaxine. It is an accouDt of 
the Egyptian collection in tbe Boston Uuseum of Fine Arta, the 
most important Egyptian collection in America, and is illustrated. 
Tbe number will also contain a full page portrait of Miss Edvards. 
from a recent photograph by Sarony. with an article upon her 
work by Mrs. Sallie Joy White, and several facsimiles of passages 
from her letters and manuscripis. 

— To Shakspeare students the plan and scope of Dr. Furnesa's 
" Variorum Shakspeare" are known, as are the pains, judgment, 
and critical faculty expended upon them. Each play as it appears 
brings into one focus all the wealth of a great Sliakapearian 
library, so arrange'l as to be immediately accessible. '' As Yoa 
Like It," the eighth volume of this splendid edition, will be pub- 
lished by J. B. Lippincott Company on April 25. Tbe volumes 
previously issued are " Romeo and Juliet,'' "Hamlet" (two vol- 
umes), '• Macbeth," •■King Lear." "Othello," and "'Ibe Merchant 
of Venice." 

—Tbe publishers of tbe Electrioal World have secured the ser- 
vices of Dr. Louis Bell, who will in future have editorial control 
of that enterprising Journal. T. C. Martin and Joseph Wetzler, 
who have heretofore edited the JEtecirical World, have taken 
editorial charge of the Eltcttical Engineer, and that wellknowr* 
paper will henceforth appear as a weekly. 

— Civil-service reform baa a champion in Sir. Oliver T. Mor- 
ton, who. in a paper called " Some Popular Objectiona to Civil- 
Service Reform," which appears in the AtlarUic for April, is not 
afraid to say that the spoils syatem "la at war with equality, 
freedom, justice, and a wise economy, and is alreaHy a doomed 
thing fighting extinction. Its establishment waa in no sense s 
popular revolution, but was the work of a self-willed man of 
stubborn and tyrannical nature, who had enemies to punish and 
debts to pay." This certamly strikes no uncertain note. The 
article is divided into sections, each one of which is beaded by a 
paragraph which embodies some otijection to the movement. 

— The April issue of tbe Quarterly Journal of Economici, pub- 
lished for Harvard University, will contain articles by President 
Francis A. Walker on ''Protection and Protectionism." in which 
arguments for and against protection are temperately discussed ; 
by Professor Taussig of Harvard, on the " Silver Situation, ita 
History and its Dangers ;" E. C, Oooner of Liverpool, Eng., on 
" Ricardo and his Critics;" F. B. Hawley of New York, on 
"Profltfl and the Residual Theory;" N. Matthews, jun.. of 
Bodton, on the " Taxation of Mortgages in Ma^sachusetta." 
There will also be notes and memoranda on tbe law against 
socialists in Germany, on recent works on finance and political 
economy, and the usual bibliography. 

— Of the contents of Outing for April, we note " Signaling for 
Antelope on the Staked Plains," by William H. Johnston, jun.; 
" Wheel and Camera in Normandy," by J. W. Foadick ; " Helton 
Mowbray ; or. Fox Hunting in the Shires," by " Merlin: " " Some 
Defeats in Tennis," by D. C. Robertson; "Tennis Scores," by 
William Strunt, Jun,; "Bowling for Women," by Margaret Bis- 
land: and "Yacht Racing in Great Britain," by F. C. Snmi- 

— The wide-felt inlereat in the present di«cun<ion of the re- 
vision of the Westminster Confeaaion of Faith has manifested 
itself in a steadily increasing demand for the rei'ent pubMcationa 
relating to the subject. The Seribners have brought out a third 
edition of Dr. Briggs's "Whither?'' and the pamphlets entitled 
" Biblical History," and " Whither ? O, Whither?" by Dr. McC-oeh; 
also a new edition of Dr. ScbafT'a "Creed Revision," with an ap- 
pendix containing a report of the discussion in the Presbytery of 
New York. The same publishers are issuing a new contribution 
to the subject by Dr. Shedd, entitled " The Proposed Revision of 
the Westminster Standards." 
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— The Scribners will publish immediately a small book by 
George W. Cable, entitled ** The Negro Question, " containing the 
address delivered by the author on Washington's Birthday before 
the Massachusetts Club in reply to the memorable speech by the 
late Henry W. Grady ; also several open letters by Mr. Cable on 
this subject. 

— The Scribners will issue shortly the firss of a series of inter- 
esting memoirs of " Three Famous French Women," translated 
from the French of M. Imbert de Saint-Amand, by T. S. Perry. 
The subject of the first volume will be the Empress Josephine, 
and will be entitled ••The Wife of the First Consul." Other 
works will follow on Marie Antoinette and the Empress Marie 
Louise. 



LETTERS TO THE EDITOR. 



Means of increasing^ the Accuracy of locating^ Vessels at Sea. 

In looking over some meagre accounts of the recent meeting 
of the International Maritime Congress, I failed to find any 
mention of a very important branch of navigation to which 
my attention was attracted some years ago. I refer to the 
question of the present accuracy of the instruments for deter- 
mining the position of a ship at sea, and the steps that must be 
taken in order to improve this accuracy. The reasons that make 
this an important matter are so obvious that it is not neces- 
sary to catalogue them. I need only say that in approaching 
any coasts, dangerous reefs, shallow waters, and, in the case 
of sailing-vessels, the paths regularly frequented by steamers, 
it is of the greatest importance to be able to locate the ship's 
position with all the accuracy attainable. 

In 1881 Professor W. A. Rogers, the eminent American as- 
tronomer and physicist, read a paper before the Naval Institute 
at Annapolis, published in the * Troceedings' ' of the institute, 
bearing the title '*The Co-efficient of Safety in Navigation.'* 



This paper is spoken of by Commander P. F. Harrington^ 
n.S.N., as being '^remarkable for the extent and thoroughness 
of its investigations, and valuable in the application of its re- 
sults to the practice of navigation. ... Its practical conclu- 
sion and warning ought to be impressed upon every man who is 
permitted to lay a vessel course." 

In this paper Professor Rogers shows the various errors which 
enter into the determination of a ship's location at sea; and 
he determines, finally, an average error and a possible error of 
position from a large number of observations, as shown by logs 
of vessels in various quarters of the globe. Upon his inquir- 
ing of a number of sea-captains as to the limits within which 
a ship's place can be ordinarily determined, most of them said 
a mile was the limit, some few said half a mile, and only one 
man gave so high an estimate as five miles. 

The chief sources of error seem to be those pertaining to the 
compass, chronometer, and sextant. For the compass, Professor 
Rogers does not come to any very definite conclusion; at leasts 
no numerical estimates of error are made. 

A discussion of the rates of a large number of chronometers 
shows, that, for a chronometer of average excellence, at the end 
of twenty days an average error of 3. 6 miles must be expected, 
and an error of 11.5 miles must be looked out for. The error 
of the chronometer increases with the time occupied in the voy- 
age ; and a discussion of the errors of one hundred chronometers 
by Mr. Hartnup of Liverpool (and probably no more capable 
man has ever examined into the matter) showed that at the 
end of a voyage of twelve months the error in one of the ship's 
positions was 624 miles. Another extreme instance cited is 
the case of Lord Anson's voyage around C&pe Horn, in which 
one ship * 'actually made land on the wrong side of the con- 
tinent, the error of position being over 600 miles. ' ' 

For the sextant observations it is difficult to determine the 
limit of accuracy ; but ' 'the average error of a single observa- 
tion' at sea is not far from 8 miles, and the average co-efficient 



Publications received at Editor's Office, 
March 17-32. 



Sabl, a. O. The Elements of Laboratory Work. 

London and New York, Longmans, Green. A Co. 

179 p. 12«. »1.40. 
Blbctrics, Praotioal: A Universal Handy- Book on 

Everyday Bleotrloal Matters. London and New 

York. Spon 185 p. 18°. 76 cents. 
Gkddks, p.. and Tbomson. J. A. The Evolution of 

Bex. New York, Scribner & Welford. 882 p. 

12«. fl.26. 
HuBBT, J. T. Spon^s Tables and Memoranda for 

Engineers. 10th ed. New York, Spon. 140 p. 

48°. 40 cents. 
Matcook, W. p. Practical Electrical Notes and 

Definitions, for the Use of Engineering Students 

and Practical Men. London and New York, 

Spon. 180 p. 24«.' 60 cents. 
Nbw Yobk State Board of Health, Eighth Annual 

Report of the. Transmitted to the Legislature 

Feb. 27, 1888. Albany, Troy Press Co., pr. 848 p. 

8». 
Same. Ninth Annual Report Transmitted to 

the Legislature Feb. 26, 18»9. Albany, Troy 

Press Co., pr. 609 p. 8«. 
Spbaous Electric Railway & Motor Co., Applications 

of Electro-Motive Power by the New York, 

Sprague Co. 47 p. 8.** 
Stationary Motors, Facts about the. New 

York. Sprague Co. 81 p. 8''. 
Stbbct Railway Companies, To Managers of. New 

York, Sprague Electric Railway and Motor Co. 

26 p. 8«» 
Taylor, I The Origin of the Aryans. New York, 

Scribner & Welford 839 p 12<». $125 
TuNZBLMANN, O. W. de. Electricity in Modem 

Life. New York, Scribner & Welford. 272 p. 

12°. fl.25. 



HEATEN AMD HELL.. By Eman- 
uel. SwEDENBORQ. 416 pages, paper cover. 
Mailed pre-paid for 14 Cents in stamps by 
the American Swedenborg Printing and Pub- 
lishing Society, 20 Cooper Union, N. Y. City. 

yi/ST PUBLISHED. 

POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

For use in Colleges and Normal Schools. Price 50 cents. 
Sent free by post by 

N. D. C. HODGES, 47 Lafayette Place, New York. 



LONGMANS. GREEN & CO. 

Have Just Ready, 

Electrical Engineering for Electric Llgbt 
Artisans and Students. 

By W. SiiiNGO, Principal of the Telegraph- 
ists* School of Science; Director of the 
Electrical Engineering Section, People's 
Palace, London, and A. Bbooker, Instruc- 
tor in Electrical Engineering at the Tele- 
graphists' School of Science and at the 
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*0* This work is intended not only for those ac- 
tually employed in the electric lighting industry, 
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knowledge, have under their supervision various 
kinds of electrical machinery. The work should 
therefore prove of service to such men as marine 
and railway engineers, naval officers, municipal 
officials and managers of mines and factories. 
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by which this namber must be multiplied in order to provide 
(or every coDtiEgeocT of danger ia 8.S." 

Having called atteotion to the acciir&cy, or rather the inac- 
curacy, with which a ship's position is tound at sea, I wish to 
make a few suggestions which have occurred to me in the 
course of my professional work, and which ought, perbapB, to 
be considered by marine authorities. 

In each of our large seacoast cities tbe Maritime Exchange is 
the principal place where sbip-mBsteiB, ship-owners, shippers, 
marine underwriters, and other men interested in ocean com- 
merce, meet for the purpose of arranging matters connected 
with tbe transportation by sea, and it is through these ex- 
changes that the plan I have to propose could be most readily 
carried out. 

What I have to propose ia this: that there should bean 
enforced frequent inspection of the instruments used by ships' 
officers in determining tbe positions of vessels at sea. ' Whether 
it would be necessary to have a law enacted by legislation, or 
whether the marine insurance companies would demand such 
an inspection before issuing policies, or whether the Maritime 
Exchangee would take up sucb a work on their account, I can- 
not more than surmise. I think likely that tbe former would 
be necessary; but, as tbe details of tbe work would be about 
tbe seme in any case, I have assumed that tbe members of the 
exchanges would be willing to carry on the work without any 
"pressure" from outside. 

Let, then, tbe maritime ezcbanges of each port adopt a rule 
that the sextants, compasses, and chronometers of all veesels 
with which tbe exchange has dealings shall be inspected every 
three months, or every six months, or at the close of each 
Toy^e, or whatever length of time may be considered 
anfflcient. Let each exchange request the secretary of tbe navy 
to assign to duty at its port a sufficient number of officers and 
men to carry out this inspection. That this last is possible, 
ia shown by tbe fact that for some years ofBcers of tbe navy 
have been assigned to duty at several of these exchangee for 
the purpose of collecting observations made on shipboard 
(tbe United States Signal Service was also represented there 
in connection with meteorological matters) . Probably one 
lieutenant and two subordinate officers would be sufficient to 
do all the work necessary for tbe pert of New York. As to the 
details of sucb a work as is proposed, there is only space to 
mention enough to show the necessity of it, and to show its 
practicability. 

Upon the master of a ship reporting bis arrival at the 
exchange, let tbe naval officer at once take steps to inform 
himself of the condition of tbe sextant, chronometer, 'and com- 
passee carried by the vessel. 

Tbe sextant is very easily thrown out of adjustment; and, 
tbe errors being determined with great difficulty without 
proper apparatus, they are usually left for tbe maker to 
re-adjust. Tbe result is, that in many cases a sextant is used 
until it is found to be utterly worthless, and then only is it 
taken to be repaired. 

Let each ship-master be required to show a certificate at 
examination of bis sextant: this to hold good for a stated 
time, and to be furnished free of charge by the exchange. It 
would not be such a laborious task as it may seem, to examine 
tbe sextants; for, if a Neumayer sextant stand (a description 
is given in tbe "Archiv" of the Deutsche Seewarte, Jabrgang 
I. 1S7S, p. 16) be mounted in a convenient place, it would 
take the operator but a few minutes to detect the errors in 
adjustment of a sextant placed thereon, and he could even 
undertake any minor re-adjustment ; but for any serious fault 
in tbe instrument it would have t« be corrected by an instru- 
ment-maker. 

Tbe sextants belong to what are known as constant instru- 
ments, and may keep unchanged for a long time; but chronom- 
eters are variable instruments, and have to be compared with a 
standard as frequently as possible. This difference in tbe 
inatruments is so easily and generally recognized, that, while 



tbe sextants are so seldom inspected, the chroDometers, on tbe 
other band, have been taken to cbronometer-ahope at tbe end 
of each voyage, no matter bow short, to have the rate of 
change determined, and to have the error noted just before tbe 
departure on tbe next voya^. 1 say "have been," because, 
much to my astonishment, tbe leading chronometer- maker of 
Boston informed me some years ago, and shortly after the 
Boston time-ball had been established, that tbia time-ball bad 
about ruined tbe chronometer-rating business, and that most of 
the ship-masters {especially tboee of foreign veesels) rated the 
chronometer on shipboaid by observing tbe fall of tbe time-ball 
at noon of each day. As these time-t»lt» have now been estab- 
lished in the principal ports all over the world, it is safe to 
conclude that this change in tbe methods of rating chronom- 
eters is universal. I consider that this is a step backward in 
tbe progress of maritime science, and that there is much less 
security against navigators getting out of their "reckoning" 
than existed before this change of method took place. I will 
state briefly my reasons for thinking this. 

- 1. A chronometer needs frequent inspection by an expert 
chronometer-repairer in order to see that all parts of the instru- 
ment are in good order. By the old method this could be done 
every voyage when the chronometer was being rated; but now 
it is probable, that, in cases where a time-ball can be observed, 
these instruments will not be submitted to tbe repairer until 
after experience has shown it to be in a decidedly bad condition. 

3. A chronometer cannot possibly be rated as accurately by 
observations of a time-ball as by the means employed in the 
r^^lar chronometer- shops. In the former case, observations 
cannot be made on days with rain or fog; It is quite probable 
that the same person will not be able to make the comparieon 
for the whole succession of days, and a personal difference of 
half a second or more may occur between two observera; tbe 
error in observing tbe drop of a time-ball is probably not lees 
than half a second, and many observers would not get tbe time 
closer than a eecond; the time-ball is osnally dropped only once 
daily, so that any error in observing it cannot be detected; 
tbe observer on shipboard can have no idea of tbe errora and 
the daily changes in the standard clock by means of which tbe 
ball is dropped, and must rely implicitly on tbe accuracy of 
this signal during spells of cloudy weather, when, as well 
known, the standard clocks of tbe best astronomical observa- 
tories may be some seconds in error; and if tbe ship is in port 
only a brief time, and the chronometer rating should occur 
during a week when no observations can be made at tbe 
observatory, tbe probability is that a very erroneous rate would 
be assigned to the chronometer, for use during tbe coming 
voyage. 

8. In tbe chronometer -shops the electric time-signals are 
received from tbe observatory or standard clock at regular 
intervals, usually every second or two seconds or minute. Tbe 
signals are received daily, and comparisons can be made with- 
out regard to the weather, so far as distinguiahiDg tbe signal 
is concerned. The chronometer comparisons are made by 
means of a "back" chronometer, which has been accurately 
compared with the time-signal, and are made by some one per- 
son. A skilled man can compare two cbronometera without 
having an error of more than one-tenth of a second, and the 
comparison can be made several times a day if it is desirable; 
and this is an important matter if tbe ship is to be in port 
only a few days. During cloudy weather, when it is impossible 
to make astronomical observations, and it sometimes happens 
that a whole week will pass without an observation being 
made, it is possible for the chronometer-maker, who usually 
baa on hand a large number of first-class time-keepers, to 
keep bis own standard clock nearer to the true time than that 
given by the observatory clock, because be relies on the 
average results given by a large number of time -pieces, while 
an observatory seldom has more than two. In this case the 
cbronomet«r-sbop rating of a ship's chronometer is much more 
accurate than that by means of a time-ball. Accidental errora 
in tbe standard clock-signals due to occasional mistakes made 
by tbe astronomer can be detected (if they are large) by the 
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chroDometer-maker, but the Davigatot rating his own chronom- 
eter ie easily misled bj them. 

4. There is still a point to which I wish to make a brief 
reference ; viz. , the absolute sccuiacj of time-singals in 
general ; for this question is one of great importance in rating 
chronometers. The best data that have yet been obtained for 
determining this question are the series of daily comparisons of 
time-signals of the Naval Observatory at Washington, the Cam- 
bridge (Mass.) Observatory, and ' tbe Allegheny (Penn.) 
Ofaeervatory ; this having been' done for some years by Mr. 
James Hamblett of tbe Gold and Stock Exchange of New York 
City, in Older to regulate tbe standard clock which furnishes 
New York with accurate time. The comparisons frequently 
show differences of two and three seconds between the observa' 
tory standard clocks, and I believe instances are not wanting 
in which tbe amounts reached even five seconds. 

Becc^izing that these comparisons could not, perhaps, lay 
claim to the greatest accuracy attainable, an elaborate plan 
was matured some years ago by which tbe United States Signal 
Service should make a daily comparison of tbe time-signals of ' 
a dozen of our principal observatories, and thus find out with 
certainty tbe accuracy attainable by a single observatory, 
and to inquire into the desirability of the permanent organi- 
zation of a sort of clearing-house system of time diatiiimtion, 
by means of which a very accurate time-signal could l>e dis- 
tributed over the whole country, no matter what the weather 
might be. For various reasons this plan was not carried out, 
but its execution is still very much to be desired. 

Taking into account the just mentioned facts, and others 
which might be given, I think tbat a careful inspection of the 
ships' chronometers and their rates should be made as fre- 
quently as may be found possible. Tbe exact form of this 
ingpectiOD, which might he undertaken by the exchanges, and 
the best method of securing the greatest accuracy in rating 
ships' chronometers, cannot i>e diacusBcd here. 

Concerning the compasses on shipboard, I will only say, as 
has been frequently urged, that they should be examined and 
tested at every opportunity. The possible errors of the com- 
pass have been thoroughly studied, and those existing can be 
accurately determined; but the subject is too technical to be 
explained in a few words, Fhank Waldo. 

Cincinnati. O . Marcti, 18IW. 



"active layer," but from the surface of the support metal. I 
have experimented with but one Plante battery, which, by 
the way, was the first storage -battery tliat 1 ever made. This 
battery was charged to its greatest possible capacity many times, 
and also discharged suddenly, but the active layer has not peeled 
from the non-oxidized portion of the lead plate. There lias been 
at times a falling of fine particles of peroxide, but no peeling 
such as you get in pasted lotteries. 

The sooner storage electricians recognize that the greater tha 
attraction of the molecules of a secondary electrode for each 
other, tbe more durable will the electrode be, the better for all 
concerned, Just as soon as stores electricians recognize tbe fact 
that the quality of a storage- battery is to be judged, not by the 
amount of peroxide the electrodes contain, but by the degree of 
attraction which exists between the molecules of the active layer, 
their experiments will be more fruitful, and the pasted plates of 
to-day will be no more. The problem is not how to store 
oxygen, but how to increase the affinity of each molecule of an 
oxide for its neighbor. Hoping that these remarks will set the 
readers of Science a-tbinking, and that they may have some 
weight towards convincing them that all that is necessary in a 
good storage-cell is molecular affinity, I close my communication 
*ith great faith in the future of storage electricity. 

N. B. Aldrich. 

Fall BlTBr, Maaa., Uaroh IB. 



ETOUSTRIAL NOTES. 

Buffalo Blacksmith's Forge. 

Few progressive blacksmiths or metal-workers who look into 

the matter fail to acknowledge the superiority of the modern 

portable forge over the bellows and stationary blast-forge. By 



Storage-Bat terie 3. 
Many a peison who has experimented with secondary batteries 
has become convinced, as 1 have, that the PlantC form of battery 
was superior, especially as regards durability, to any of the vari- 
ous batteries in which the "active material" is applied in the 
form of paste. Realizing that this superiority was mainly due 
to the relation of the molecules of the active material with each 
other, and also their relation with those of the support part of 
the electrode, I was led to make experiments, the outcome of 
which was a storage- battery, which I have patented. For the 
sake of illustrating how the Plant* form of battery is superior to 
the pasted forms, I will 8Upp(se that a piece of wood represents 
the support of the pasted plates, and that sawdust represents the 
oxide which is to i>e applied to the support part of the electrode 
in the form of a paste. The sawdust may be mixed with this, 
that, or the other liquid, and made to adhere to the wood, to a 
greater or more likely to a lesser extent. I immerse this wood 
electrode, if I may be allowed to call it such, in sulphuric acid: 
the sawdust will fall off in a comparatively short time, leaving 
the wood support to a more gradual destruction. If the surface 
of wood could be changed in some way so that it would resemble 
sawdust, and yet in such a way that the molecules of this 
changed surface preserve to a considerable extent their original 
relation with each other (that is to say, their original attraction 
for each other) , and at the same time preserve their attraction 
for the molecules of the unaltered portion, we would then have 
a wood electrode (I apologize for the term) which would resem- 
ble the lead electrode of Plants. Almost invariably, when the 
pasted electrodes peel, they do so, not from the surface of the 




k NEW BLACKSMITH'S 



the use of an improved portable forge, heat is produced more 
quickly and with less labor aad cost. The portable forge also 
takes lees space, while, so far as durability and reliability are 
concerned, a comparison between the two is much to the dis- 
advantage of the old stjie. The first cost of the brick foi^e is 
greater, and subeequent repairs and occasional movings make a 
considerable item of expense, while repairs are seldom required 
on an improved portable forge; and it may be moved from one 
part of tbe shop to another with little trouble. 
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In the accompanying engraving is Bbotrn the latest pattern of 
improved portable blacksmith forf^, made by the Buffalo Forge 
CompBDf. The diaticRuishing features of this forge are, easj 
lever and swivel movemuiitB; Btead; poiverful blast for heavy 
work, and even, light blast for light work ; no dead centre to 
■overcomtj in starting ; all of which are important ractors in the 
fluccessful working of a forge. The hearings, which are of har- 
dened steel and of more then ordinary length, deserve comment 
also. By referring to the illustration, which shows the No. 
«ize, it will be seen that the forge has a large fan-case. 14 inches 
in diameter, which affords a maximum blast with a minimum 
-expenditure of power. A point of' importance is that the blast 
continues some little time after a stroke is made, BufiScient to 
allow the operator to wjrk upon the iron quite a while before it 

This toTi^e is alBO arranged for belt attachment, for general use 
in large shops where power is used. When run by belt, a cutnjff 
for the blasl is provided, which permits of the fire being regulated 
to any required degree. 

The A. B. C. Electric Motor. 

Ohb of the latest additions to the long list of small electric 
motoFB now in the market is shown in Fig. 1. It is made by 
the A. 6. C. Motor Company of this city, and embodies some 
of the ideas of Hr. Brown of ihat company. 

The A. B, C. motor is designed bo as to obtain, with a small 
expenditure of current, a maximum amount of magnetism, and 
to produce a machine that will do its work at a high rate of 
efficiency over a wide range of power, and at a moderate and 
constant speed under all loads. The fleld-magoets are lami- 
nated, permitting the use of sheet iron, a form in which soft, 
pure iron can be obtained of uniform quality. The several 
laminated sections, as shown in Fig. 2, are bound together, 
not by means of bolts passing through them in the usual man- 
ner, hut by an arTansement of rods fitting into the notches 
ahown, which are formed hj the die in the outer edges of the 
plates. By means of this construction any irregularity caused 
by inexactness in the separate puucbing of holes ia rendered 
impossible. The field-magnet has but one coil, and conse- 
quently no yoke is necessary in its construction. The field- 
magnet is ample in crosa-section, and as short aa posBible, the 
entire space between the limbs being filled by the coil and the 
armature. This form of construction gives a magnetic circuit 
of very low resistance. 



The armature is thoroughly insulated, and can be removed 
very quickly if necessary. The brushes, being at the top, can 




also be readily inspected; and, the armature being elevated, it 
is not necessary to place the motor on a special base when re- 
quired for fan purposes. The mechanical construction of tbe 
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A Hew Istliod of Treating Disease. 



HOSPITAL RBMEDIBS. 



What &i 






they ? There is 
the treatment of disease. It consists in (he 
collection of the specifics used by noted special- 
isl^ iifEurope and America, and bringing ihem 
wiihin lie reach of all. For iniUnce, the treat- 
ment pursued by special physicians who treat 
indigestion, stomach and liver troubles only, 
was obtained and prepared. The treatment of 
other physicians celebrated for curing catarrh 
was procured, and so on till these incomparable 
cures now include disease of the lungs, kidneys. 
female weakness, rheumatism and nervous de- 

This new method of " one remedy for one 

disease" must appeal to the common sense of 
all sufferers, many of whom have experienced 
the ill effects, and thoroughly realize the ab- 
surdity of the claims of Patent Medicines which 
are guaranleed to cure every ill out of a single 
bottle, and the use of which, as statistics prove, 
ins ruined mure ilomachi Ikan alcohol. A cir- 
cular describing ihese new remedies is sent free 
on receipt of stamp to pay postage by Hospital 
Remedy Company, Toronto, Canada, sole pro- 
prietors. 
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CALENDAR OF SOCIETIES. 
AnthropotopcAl Society, WKshington. 

March 18.— Henry Lee Beynolds, Cad- 
doan Migrations Arctueologically Constd- 
«red ; L. R. Klemm, Has Every One a Nat- 
ural Calling? W. J. Hoffman, Mythology 
of the Menomini Indiana. 

BiologicKl Society, Wubington. 

March 32,— D. W, Prentiaa, Change ia 
the Color of Human Hair ; Change in the 
Color o( Plumage in Birds, and in the Fur 
of Mammals (with epecimena) ; Q. Brown 
Goode, The Colors of Fishes; C. V. Riley, 
The Colors of Insects. 

New York Academy of Sclencei. 

March 34.- W. W. Newell, The Study of 
Follc-Lore, 

March 81.— C. F. Chandler, Volts and 
Amperes, and What they Mean. 



Sufferers are not generally aware that these 
diseases are contagious, or that ihey are due to 
ihe presence of living parasites in the lining 
membrane ot ihe no'e and eustachian lubes. 
Micro<^opic research, however, has proved this 
lo be a fact, and [he result of this discovery is 
that a simple remedy has been formulated there- 
by catarrh, catarrhal deafness and hay fever are 
permanently cured in from one to three simple 
applications made at home by the patient once 

N.B.— This treatment is not a snaft or an 
oimment ; bolh have been discarded by repu- 
table physicians a* injurious. A pamphlet ex- 
plaining this n*w trealmenl is sent free on 
receipt of stamp to pay postage, by A. H. Dix- 
on it Son. 337 and 339 West King Street. 
Toronto, Canada. — Christian Advecati. 



Exchanges. 



chuEC or ule. Kvery ihim in <cicii<iS«l1y clati^ified. 
W. A. Bionnill. proreuor of Eiology, w; Univcfilv 

A»e., Syracu«, N.V. 

amUy'bo'in^^l. which"^! would'tikT'i^ie^nn ("r 
oihcn noi DOW in my coUcction. Send lut of ohai you 
lii>e to exchange and eel my liil. S. R. Thompian, 
NewWiInnDgion, Pa. 

Corrrip odcnceaDd uchana« lolicittd wilh penoni 
• iquiliei. L."w. Gun"elL''tl°36 Elto™i?,V™ Hxrtn.'conn 
virtebult .mb^o. (or .eclicminn- Dt.in .pccially np. 

ikk"!™ Im'v^^. Thomas G.'l^?M."^.rH'«o. 
logical Laboratory. Yite Uaiviniiy. N» Haven. Conn. 
Wantrd-Baol» and journals, Ameriran or foreign, 
nllting 10 PhoiOETaphT— exchange or purchaH. C W, 
Usnfield. 1.311 Broadway, New York. 



emy, Albion. WU. will annreralL lii> corropondence 1 
wiwi ai possible. Sickneu and dealh in Ibe family, wii 
maDT atber matlpn. bave prerented tlil aDxttering a 
prompriy at lieihould have done. 

I wilJ pve 100 ffoott arrow tieads for a fine pair of wil 
oroiher"homiwriieine,and aU^'how many arrow" hwd. 
and «.ow^ w. t'. Letch, joS Ewt ' iii*Sl.° Davenport, 

. of MHT-ti r.d-x. M. rami 
ic«<>, 01 



Corrtipondence solicited with parties 

seeking publishers for scientific books. 

Short monographs on scientific questions 

of general interest are especially desired. 

N. D. C. HODGES, 

Publither of Science, 

47 Lafayette Place. 

New York. 



alu'a. O. rtlhularii. Cklnmloma fyntbraU. Cy^mt 

,_ f. ,^^^ ^^„,^ fleaHlia. Aimy- 

i4i«i.,aiid »ine thirty other ipecir 



>al.« C4a- 



'. Ky. 



Pb^loaraphl and StereOKople views of Aborigines i 
any country, and fin« laikdscapea.etcwanted in exchanj 
for minerals and foHiIi.— L L. Uwig, Copenhan' 
New Vork. 

Droysen's Alnmritur Hittorichfr Mand-attaji\x\.'b- 
lig, iiB«,) for Kienlilic books - Iho-e pabliiKed in the 
Inllrlalitnal ScUilific SfHti pref en ed.- James H. 
Stoller. Scheseeudy, N.Y. 



Old and Rare Books. 

Back numbers Atlantic. Century. Harper, 
and Scribner, 10 cents per copy, other maga- 
zines equally low. Send for a catalogue. 

A. S. CLARK, 

Bookseller, 
34 Park Row, New York City. 



A TEMPORARY BINDER 

r SHenci is now ready, and will be maili 
postpaid on receipt of price. 




N. D. C. HODGES, 

47 Lafayette Place, New York. 



ANY OF 

Prof. A. MELVILLE BELL'S WORKS 

— ON— 

Elocution — Visible Speech 
Principles of Speech — Faults 
of Speech — Phonetics — Line 
Writing — World - English, 
etc., 

SUPPLIED BV 

N. D. C. HODGES, 

47 Lafayette Place, N.Y 
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ANTED. A Harvard Senior who has 

made a specialty of chemiatry, and 
has had some experience in teai^ing' and in 
aualyais, would like to secure an appoint- 
ment for the fall. Best of references given. 
Address, J., Harvard College, Cambridge, 



CHEMIST (80) wants sitnation at once; 
Ph.D., and for three years Demon- 
strator of ChemiEtry, Leipzig University. 
Practical experience in technical branch of 
the subject. X., 13, Worcester Place, Ox- 
ford^ 

A YOUNG MAN aged nineteen, who ia a 
graduate of the Exeter High School, 
wants a situation with some Manufacturing 
Chemist or in Laboratory of some Analytical 
or Private Chemist; must be chance where 
he can have Etccess to books in evening. Is 
willing to work ; has good knowledge of Gen- 
eral Chemistry. Sam. L. Hills, South Lee, 
N.H, 



ASUBSCBIBEK of Science would be 
grateful for any information on the 
following points: 1. As to the kind of wax 
used in the preparation of embryological and 
anatomical models; 2, How it can be made 
and manipulated; 8. Eeferences to any liter- 
ature on the subject, Wm. Fatten, Grand 
Forks, North Dakota. 



BACKNUMBERliaiidcainplcloeriaf Icadiog Mai- 
uin«. Rata In,. AH. MAG. EXCHANGE. 

SchohariE, N.V. 



O DELAY FROM WORK. NO 



arm of all kindi. Oidrrs filkd by 
iy pan of rhc United Slaio. 
C. A. M. BURNHAM, M.D.. 

Hi ClialoD Place, New Vork. 



A YOUNG MAN desires, about the let of 
July, a position aa laboratory assist- 
ant, or as instructor in chemistry, physics, 
and leaser mathematics. References as to 
ability and character. 44 P.M. A, Address 
B. L. Porter, Penn. Mil. Acad., Cheater, 
Fa. 
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Our New Salesrooms. 



Lut week we invited attention to the new 
Salesroom in the baiement, and to the sale there 
of Silki and Dress Goods, at very moderate 
prices. 

This week we mention the extensive altera- 
tions and additions on the Second Floor of our 
store, which eive greatly increased fscilities in 
our Dress-mailing Department for Ladies, Misseti 
and Children. 

The space occupied by the stocks of Black 
Goods and Cloths has been noticeably enlarged; 
and the room for Ladies' Underwear ana for 
Infants' Goods nearly doubled, 

Visitors will find a new elevator near the 
Broadway door. 

JAMES UcCEEEIlY& CO. 

BROADWAY AND ELEVENTH STREET, 

MEW YORK. 



INDIA PONGEES^" 



Hevandfresb SpriDE Styles hat 
added to our itock of these desiraSI 
fabrics, unrivaled for wear. 




TWENTY-ElfiHT MILLIONS OF 

DOLLARS and over » the valne given 
b; the Collector of Customs for the 
commerce of the Portof Superior, Wis., 
for 1889. In 1888 the valnation was 
less than ten millions of dollars. 
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THE COLOR OF FISHES. 

The skin of a fisb, upon the structure of wliicb its color 
depends, consists of two layers,— the outer, or epidermis, 
delicate, transparent, and not supplied with blood-vessels; 
the inner, the corium or dermis, laminated and elastic, vary- 
ing in thickness in different species and in different parts of 
the body, and permeated by blood-vessels and nerves. Be- 
tween the skin and the underlying' muscles is a layer of 
loose connective tissue, often loaded with fat, especially in 
the mackerels and salmonoids and in the herring tribe. In 
the menhaden this layer is thick, hard, and blubbeivlike. 

The scales are modifications of the dermis, and are ordi- 
narily thin, transparent, horny plates, with rounded quad- 
rangular outlines, which are partially embedded in folds or 
pockets in the dermis, and covered by the epidermis, tbrou^ 
which, however, their tips protrude. The scales are usually 




■BCTXON OF THX SKIN OF A FI8H. 

a, epidermis; 6, scales; c, dermis., 

imbricated, overlapping each other like the shingles on a 
roof, but are sometimes separated and embedded, and partly 
hidden in the skin, as in the eel. 

In fishes which live near the bottom and among the rocks, 
such as the sea-bfLss, red snapper, sheephead, and perch, the 
scales are usually thick, hard, closely imbricated, and deeply 
set in their sheaths, forming an impermeable coat-of-mail. 

In fishes which live in the mud, such as the tautog, the 
burbot, and the carp, the scales are usually covered by thick 
layers of epidermis and mucus. 

In fishes which swim free aad far. from shore, such as the 
herrings and the lake white-fishes, the scales are attached 
merely by a small area of their rims, and, being but slightly 
covered with epidermis, are easily rubbed off. Scales thus 
removed are in many fishes easily renewed. 

The smooth polished surface of the closely set scales offers 
little resistance to the motion of the fish as it glides swiftly 
through the water. 

The exposed surface of the ordinary fish-scale is usually 
covered with a thin silvery coating, which derives its brilliant 
metallic lustre from the presence of numerous crystals of a 

combination of guanin and lime. 
This coating may readily be loosened 
and rubbed off, and in one European 
fish, the bleak or ablette, a member 
of the carp family, the crystals are 
sufficiently abundant to become the 

coATiNo OF A FisH-scAL. source of thc metallic pigment known 
(MAOKiFiBD 600 TIMES). lu thc arts as essence cT Orient, or 

argentine, which is used to impart a 
nacreous lustre to the glass globules sold under the name of 
*' Roman pearls." When the silvery coating is absent. 
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scales are lustreless and transparent, as in the smelt, the 
abdominal cavity of which, however, has a brilliant silvery 
lining composed of the same substance. 

The colors of fishes are very varied, and often exceedinj^Iy 
brilliant and beautiful. '* Aucune classe d^animaux n*a 6ie 
aussi favoris^ a cet egard," says Lac^pMe; ''aucnne n'a 
re9u une parure plus el6gante, plus variee, plus riche; et 
que ceux qui ont vu, par exemple, des'zees, des chetodons, 
des spares, nager pres de la surface ; d^une eau tranquille et 
r^fl^chir les rayons d^un soleil brillant, disent, si jamais^ 
Teclat des plumes du pceon et du colibri, la vivacite da 
diamant, la splendeur de Tor, le refiet des pierres precieux,. 
ont ete meles k plus de feu, et ont renvoy^ a Tceil de robser- 
vateur des images plus parfaites de cet arc merveilleusement 
colorie dont Tastre du jour fait souvent le plus bel ornament 
des cieux." 

The colors are often due to a simple arrangement of pig- 
ment cells, placed at different depths in the skin ; but thoie^ 
changeable and brilliant hues which constitute the greatest 
beauty* of fishes are depeftdent, as Pouchet and others have 
shown, upon two very dissimilar causes. 

One of these, which may be well observed in the scales (^ 
the herring, shad, or mackerel, is a true iridescence, similar* 
to that seen in the pearl or in antique glass, and doe ta thcr 
refraction of the rays of light as they glance off the surfacor- 
of thin plates or ridges in the scales. This is called **' lamel^ 
lar coloring." There are certain bodies called ^^iridocytea '* 
^ (rainbow plates) embedded in the epidermis which have an 
important function, it is said, in this iridescent play of 
colors. 

The coloration is, however, chiefly dependent on the ar- 
rangement of the pigment-cells, or chromatophores,. which 
lie in the lower strata of the epidermis. These are blacky, 
yellow, and* red ; the latter, according to Pouchet, beings 
capable of dimorphic changes into blue and green ^ The- 
combinations of the various-hUed chromatophores with the 
metallic crystals of silver, the white of the boniy scale-platar 
showing through the epidermis, and the iridocytes alre^y 
referred to, produce the coloration of every kind of fish. 

An embryonic fidi is colorless; but the pigment-cells of 
black, yellow, and red soon begin to appear, as is shown m 
Alexander Agassiz's beautiful plates of the early stages of 
flounders and other species^ published in the ^^'BuUetin of 
the Museum of Comparative Zoology." When the black 
pigment predominates, the color is sombre, as in the adult 
tautog, Tautoga onitis. A slight admixture of yellow gives 
the bronze-like hue of the eel, and a little more of the same- 
results, in the brighter green of the black-bass, the blue-fish^ 
and the cunner. In all of these there is a sprinkling sAso cf 
red, giving the warmer brownish greens so often sseen in 
these species. Red pigments intermixed with black give the 
dingy browns of the carp, the sculpins, and some of the cat- 
fishes. When the yellow and red outnumber the black cells^ 
there result the tawny colors of the sand-dabs, the sun-fishes^ 
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the cusks, and the Mag, and of some varieties of the cod. 
B«d chromatophoreB alone caiise the brilliant Bcarlet of the . 
red snapper and the rose-flsh, and, when these are inter- 
spersed with black, the deeper colors of the mangrove snap- 
per and the ruddy variety of the sea-raven. When the 
chromatophoree hegin to segregate into separate groups ac- 
cording to color, the result is the formation of bands, stripes, 
spots, and shadings infloite in their possibilities of muUtion 
and combination, and quite beyond the power of words to 
^lescnbe. 

The entire absence of chroma tophores results in albinism. 
I have already called attention to the curious albino haddocks 
occasionally taken on our coast. Sometimes these are of a 
light golden color, and are in what Otlother calls a state of 
" incipient albinism," the dark pigments having changed 
into yellow. This has been observed also in flounders, 
carps, and eels, and in the gold-fish, which in its native 
liaunts in China is a dull green. The golden orfe and the 
golden ide have become permanent in a state of domestica- 
tion. The silrer-flsh, a form of gold-fish, is an example of 
^till more complete albinism ; and a combination of the two 
conditions is very common in the breeding-ponds of the 
United Stales Fish Commission. 

The blind-flsh of Mammoth Cave, Ambiyopais spelmue, is 
■An illustration of permanent adaptive albinism; and in the 
abysses of the sea, where the light is very scanty, many 
fishes appear to remain permanently in this condition. 

Adaptive coloration seems to be possible in quite another 
way, through the secretion of pigment-cells, which perma- 
nently change the color of the fish to make it harmonize 
with that of the bottom upon t^bich it lives. On certain 
ledges along the New England coast the rocks are covered 
with dense growths of scarlet and crimson seaweeds. The 
cod-fish, the cunner, the sea-raven, the rock-eel, and the 
wry-mouth, which inhabit these brilliant groves, are all 
colored to match their surroundings; the cod, which is nat- 
urally lightest in color, iMing most brilliant in its scarlet 
hues, while the others, whose skins have a larger original 
supply of black, have deeper tints of dark red and ruddy 
brown. These changes must he due to the secretion of a 
special supply of red chromatophoree. It has occurred to 
me that the material for the pigmentary secretion b probably 
derived indirectly from the algse, for, though the species 
referred to do not feed upon these plants, they devour in 
immense quantities the invertebrate ainimals inhabiting the 
same region, many of which are likewise deeply tinged with 
red. Possibly the blacks and greens which prevail among 
the inhabitants of other colored bottoms are likewise de- 
pendent upon coloring-matter which is absorbed with the 
food. Gtlnther believes that the pink color in the flesh of 
the salmon is due to the absorption of the coloring-ma lt«r 
of tbe crustaceans they feed upon. Spoonbills and flamin- 
goes lose the brilliant pink tints of their feathers after long 
confinement in menageries, and it is customary for Euro- 
pean zo5logical gardens to send them to the garden at 
Rotterdam to be recolored. It is not known how this is 
done, but it is supposed that they are fed upon some red- 
hued crustacean there obtainable. 

Tbe brilliant coloration of many kinds of fishes during 
^ the breeding-season may possibly have a relation to sexual 
selection; indeed, this can scarcely be doubled by any one 
who has observed the peacocking moments of male fishes. 
It has also a physiological significance which it is not dif-. 
ficult to comprehend. Tbe increased brilliancy is usually 
most manifest in those parts of the body which lie close to 



the reproductive organs, in the belly, which is often flushed 
and vivid in color, in the ventral fins, and in lees degree in 
the sides of tbe body and the posterior and lower parts of 
the head. Tbe entire vascular system is in a condition of 
extreme activity at this time, as is evidentfrom the manner 
in which outgrowths of the head and teguments are so 
rapidly developed. Every pigmenthcell is receiving an un- 
usual supply of blood, and its more abundant nutrition is, 
in part at least, tbe cause of its brilliancy. 

If an abundant supply of blood results in an increase in 
brillisncy, its withdrawal from tbe teguments, on the other 
hand, causes an immediate decrease. I have oftea watched 
the large brightly striped ' ' groupers," Epin^helus striatus, 
confined in the crystal fish pools in Bermuda. When one 
of these had swallowed a large morsel of food, its color he- 
came almost instantly lighter and duller. Thto was evi- 
dently the result of the rush of blood to the stomach, to take 
part in the work of digestion; in like manner a man's fac« 
often becomes paler after he has eaten a hearty dinner. 

The dulness and pallor in the color of fishes after death are 
due to the absence of living blood from the chromalophores. 
If, however, a fish not long dead is placed in the sun, its 
color will soon become almost as deep and bright as in life. 
In a few seconds it fades again, and cannot again be brigh- 
tened. 

This phenomenon leads to the consideration of another 
peculiarity in the arrangement of the pigmenlrcells, which 
renders rapid changes in hue possible in certain species. 
In these the pigments are associated with oily matter, and 
are arranged areolcB, which favor their approach toward or 
retreat from the surface of tbe skin. Tbe accompanying 
diagram, drawn by Profes- 
sor Benecke, shows how they 
may sometimes show as 
small, irregular spots upon 
the skin, and soon after be- 
come conspicuous star-shaped 
markings with far-reaching 
arms. Such cjianges may 
be effected by stimulation of 
various kinds, and even by 
the refiex action of the nerves 
under the influence of impres- 
sions of color received by the 
eye of tbe fisb. 

Every angler knows that trout inhabiting stagnant pools 
or dark bottoms are deep-colored, while those from deep^ 
sunny waters are brighter. The same is true of many other 
fishes. I have often seen the common fiat-fish change iti 
color to that of the gravel and sand in which it was trying 
to hide, the hue varying as rapidly as that of the landscape 
when the sunlight is suddenly cut off by a passing cloud. 

These changes of color are directly connected with the 
impressions of color received by the eye, and brought about 
by the reflex actiou of the nervous system. In no other 
way can changes such as those already referred to in floun- 
ders be accounted for. I have seen the tropical squid in 
Bermuda change color rapidly, and at will, while being 
pursued. This was evidently through the influence of emo- 
tion or fear, since it can hardly be supposed that there was 
definite purpose in the act-, which, however, seemed at first 
sight to be intended to baffle its pursuers. 

Pouchet experimented with young turbots, and found 
that if their eyes were blinded they did not change, thus 
proving that the color-cells were under the control of the 
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nervous system. Day records Ibat young hybrid salmon 
raised at Howietoun, in which vision was more or less de- 
ficient, were observed to be generally lighter in color than 
their fellows. 

The fishes of the sea are more often brilliant than those 
of the river or the lake. Warmth and light are favorable 
to brightness and variety of hue. The fishes of circumpolar 
regions, and those living at considerable depths, are there- 
fore usually sombre, though occasionally they have irides- 
cent scales or plates of great brilliancy. 

In temperate regions, as along the coasts of the United 
Slates, sombre tones are most common, but in summer many 
sunny-hued strangers come up from the south. 

In. the tropical seas, however, the greatest beauty is to be 
found; and in some groups, such as the parrot- fishes and the 
wrasses, the most bizarre and astounding combinations of 
masses of brilliant color. Harsh and inharmonious as they 
seem, however, when imitated by the brush, they are never 
nnpleasing in the living creatures. ' The West Indian fauna 
lias many wonderful fishes, — such as the angel-fish, Hola- 
canthvs ciliaria; and the Spanish lady, Bodianus rufus, — 
but the utmost possibilities of beauty are to be found only in 
the Southern Pacific and the Indian Oceans. 

As Count Lac^pede has so eloquently shown in the pas- 
sage already quoted, no class of animals has been so richly 
endowed with color as the fishes, except it may be the in- 
sects ; and the effect of brilliancy in a fish is much greater on 
account of its larger size. Birds appear at a disadvantage in 
comparison, because, except in the metallic patches on the 
throats of the humming bii'd and a few similar instances, the 
surfaces of their feathers are not so well adapted to display 
as the broad burnished sides of fishes, kept constantly moist 
and lustrous by contact with water. 

The beauty of fishes can only be known to those who 
have had the good fortune to see them swimming at ease, 
bathed in the limpidest of water and the brightest of sun- 
shiite. Aquaria are always dark and gloomy, and their 
irlass walls seem more prison-like than the bars of a menage- 
rie-cage. Museum preparations do not tell of the vanished 
beauty even so well as the lifeless bodies of the fishes them- 
selves, and every angler knows how suddenly the dead fish 
loses its attractions of texture and color. This change has 
been well described by Dr. Badham in the following lines: — 

*' While blazing breast of humming-bird and Jo's stiffened wing 
Are bright as when they first came forth new-painted in the spring, 
While speckled snake and spotted pard their markings still display. 
Though he who once embalmed them both himself be turned to clay. 
On fish a different fate atten4s ; nor reach they long the shore 
Ere fade their hues like rainbow tints, and soon their beauty's o'er. 
The eye that late in ocean's flood was large and round and full 
Becomes on land a sunken orb, glaucomatous and dull : 
The gills, like mushrooms, soon begin to turn from pink to black ; 
The blood congeals in stasis thick, the scales upturn and crack ; 
And those fair forms a Veronese, in art's meridian power. 
With every varied tint at hand, and in his happiest hour, 
Could ne'er in equal beauty deck, and bid the canvas live. 
Are now so colorless and cold, a Rembrandt's touch might give." 

G. Brown GpODE. 



NATURAL HISTORY GARDEN AND AQUARIA FOR 

BOSTON. 

At the meeting of the council of the Boston Society of Natural 
History previous to that held on Wednesday last, it was voted to 
recommend to the society, at its meeting of April 2, a resolution 
to the effect, that, in pursuance of the policy recorded in the vote 
of March 28, 1888, and adhering to the conditions therein re- 



quired, the society authorizes the council, as eoon as one- third of 
the final sum required for the establishment of its natural history 
garden and aquaria has been raised, to proceed with the establish- 
ment of the aquarium at City Point, in accordance with the plans 
laid down in the letter to the park commissioners of Dec. 81, 
1889, which has received their approval. These plans will be best 
understood from this letter, which is in substance as follows: — 

The Society of Natural History have been earnestly and con- 
stantly engaged in. work upon matters connected with the foun- 
dation of natural-history gardens, since the receipt of the last 
letter of the commissioners, dated Dec. 80, 1887, and have finally 
concluded to offer the following as plans of what they deem to be 
best, hoping, if th^Se are accepted, to follow up this first step very 
rapidly, so as to bring the matter speedily before the public. 
They propose to designate all the collections of living animals 
under their charge as the ''Natural History Gardens," and to es- 
tablish under this title three different divisions,— one to be called 
the ** Marine Aquarium;" a second, the ''Fresh Water Aqua- 
rium;" and the third, the ''New England Zoological Garden;" 
these to be situated on grounds and to have buildings such as 
may be mutually agreed upon by the commissioners and by the 
society, in accordance with the provisions of the letter of the 
commissioners above referred to. 

In compliance with the request of the park commissioners to 
present a statement of the proposed policy of the society in regard 
to the exhibits at the places designated by them,— namely, at City 
Point, near Jamaica Pond, and at Franklin Park, — the council 
offer for consideration the following general statement, and the 
outline of their plans with reference to each of the three divis- 
ions. 

The attention of the commissioners is invited at the outset to 
the scientific and educational character of the plan of the Natural 
History Gardens. The three divisions of this department of the 
society's work, when regarded as a whole, form a connected series 
of exhibitions, which will, it is hoped, illustrate, more completely 
than has ever been done before, the relations of organisms to the 
four great regions of their distribution, — the sea, the fresh water, 
the land, and the air. The principle underlying the whole, and 
to which each part, however small, has been made to contribute, 
is the illustration of the relations of plants and animals to their 
surroundings. The council believe that a full exposition of the 
laws govemii^ these correlations is the fittest use they can make 
of the opportunities offered by the commissioners, and the most 
valuable contribution which they and the commissioners acting 
together can bring to the cause of public education. 

I. Marine Aquarium. 

In the maps of the proposed Marine Park the lands and ponds 
assigned for the use of the society are admirably suited for the pur- 
poses of a large aquarial garden; and the council desire to express 
their satisfaction with these indications of the intentions of the 
commissioners, for they confirm the council in the opinion that it 
will be practicable to found a marine aquarium at this place 
which will be of unique excellence as an instrument of popular 
interest and education. 

1. A collection of living organisms arranged and exhibited for 
the illustration of natural laws has a fuller effect if the minds of 
the students and visitors have been prepared by previous study, 
or, in place of this, if they have at hand a brief explanation of the 
general structure and relation of animals and plants to each other 
and to their surroundings. 

The society propose to supply this explanation by means of an 
epitome collection, which, with a printed guide, shall explain the 
structure and relations of the more important^ subdivisions of ani- 
mals and plants, the general adaptations of the structure of or- 
ganisms to an aquatic existence, and the fact that under ordinary 
conditions, however diverse, the organisms retain their typical 
structures. This collection would consist of two classes of ob 
jects, — (a) a serias of representative forms, including the principal 
types of animals and plants; (&) such general dissections ted other 
anatomical preparations of selected types, accompanied by dia- 
grams, as may enable the observer to grasp the fundamental 
points of the strucliu-eTphysiology, and correlations of the animal 
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kingdom, but with special reference to those iiviD^ fbrms which 
constitute the whole aquarial exhibit. These collections, being 
an introduction to the larger disphiy, should occupy one room, 
serving also as the vestibule or entrance-hall in the main build- 
ing. 

2. The correlations between certain structures and parts in ani- 
mals, and their habits and natural surroundings, can be illustrated 
by placing plftnts and aniuials that live on muddy, sandy, grav- 
elly, or rocky parts of our own shores in separate aquaria, prop- 
erly arranged and furnished. The suitability of organisms to the 
work they have to do could be illustrated in this and other wajs, 
and clear ideas* of one of the fundamental laws of organic modifi- 
cations presented to intelligent visitors and students. 

3. The extraordinary modifications which have taken place in 
the structure of the descendants of air-breathing land animals, in 
order to fit them for life in the sea, would be illustrated in the 
aquaria and also in the salt water ponds. These would be used 
for such seals, cetacea, and other marine animals as are either too 
large to be accommodated in tanks in the buildings, or which can 
be most appropriately exhibited in such enclosures. Adaptations 
equally fitting and instructive are found in birds which live upon 
the sea or its borders; and examples of these forms would be 
shown in the same ponds, or in appropriate places upon their 
margins. 

4. It is well known that the distribution of plants and animals 
is limited more, perhaps, by temperature than by any other single 
cause. It is practicable to illustrate this great law of distribution 
with suitably constructed and properly arranged aquaria, stocked 
and kept supplied with animals and plants taken at moderate 
depths upon our own coasts. The problems connected with ob- 
taining and handling animals gathered at great depths present 
difficulties with which no garden should attempt to cope until it 
is completely organized. 

5. Faunal collections would compose the greater bulk of the 
marine aquaria. It is intended to group these together in such a 
way as to represent the association of the forms in their respec- 
tive habitats. No attempt, of course, would here be made toward 
systematic grquping, but very dissimilar forms would be asso- 
ciated together, bringing prominently into view the Keographioal 
distribution of types. In one room of suitable size aquaria would 
be devoted solely to the marine plants and animals of the North 
Atlantic, from Cape Cod northward. As a part of this collection 
a series of aquaria would be maintained for the exhibition of the 
commoner plants and animals occurring on the coa^t of Massa- 
chusetts. These forms could be permanently supplied, and, be- 
ing named and described in a proper guide book, would be of 
great interest to all persons living on the seashore. The fauna 
south of Cape Cod is in large part easy of acquisition, and could 
also be well represented in separate series of aquaria. The fauna 
south of Cape Hatteras and that of the western coasts of the 
United States, and other faunas, could also be exhibited, as op- 
portunities presented themselves, either to a limited degree or 
more or less extensively, if the future progress and success of this 

> division warranted the extension. 

II. Fresh Water Aquarium. 

It is obvious that an epitome collection is as desirable for the 
explanation of the relations of fresh-water plants and animals as 
of the marine. 

1. The society would therefore form an epitome collection simi- 
lar to that planned' above for the Marine Aquarium ; but this 
would necessarily differ in the details of its composition, fresh- 
water plants and animals being used instead of marine types. 
The adaptations of the structures of organisms to an aquatic ex- 
istence would be exhibited by means of preparations of the gills, 
etc., as in the corresponding marine collection ; but special adap- 
tations to a fresh- water existence— such as the mode of reproduc- 
tion of sponges, bryozoa, and some crustaceans by means of win- 
ter buds; the effects of desiccation upon some of these, and their 
mode i4>f transportation from pond to pond ; the contrasted 
structures of corresponding fresh-water and marine shrimps; the 
peculiarities of the batracbians, showing the transitions from a 
purely aquatic to a terrestrial type; and similar classes of facts — 



would be prominently illustrated. The fresh -water faunas of the 
globe are all secondary, or derived mainly from the marine 
faunas. This can also be approximately demonstrated in the 
epitome collection by placing side by side a certain number of 
marine and fiesh-water animals in series or in pairs, including 
occasionally some fossils, in order to compare the existing Amia^ 
gar pikes, etc., with their marine but now extinct ancestors. 

2. Some of the most important results of research bearing upon 
the evolution of organisms have been attained by means of experi- 
mentation, and it is of the g^atest importance for educational 
purposes that illustrations of such facts should he made accessible 
to teachers and students. The council would therefore aim at 
the repetition of some of these experimental observations, and 
make permanent exhibitions of the results. For example: a series 
of aquaria could be maintained, showing the gradual modification 
of the brine shrimp in passing from a saturated solution of salt^ 
through ordinary salt and brackish waters, to a final lodgement in 
purely fresh water, where it becomes transformed into a well- 
known frdsh-water type of crustacean; another series repeating 
Semper^s experiments upon the snail, Lfftnncea stagnalis; and 
still others showing the results of experimentation upon the de- 
velopment of the axolotl, salamanders, etc. This department 
would also include aquaria for the exhibition of the animals and 
plants now living in mineral or hot springs, the Caspian and Dead 
Seas, and other anomalous and more or lees isolated positions,, 
such as caves and subterranean rivers. 

8. Fresh- water plants and animals are not wholly derived from 
the sea: many of them are modified descendants of terrestrial or- 
ganisms that have changed their habitat and become suited to an 
aquatic existence. Some of the ponds would be used to exhibit 
this important fact, since in tbem the larger air-breaihing ani- 
mals that live on or in the fresh waters — such as the swimming 
and wading birds ; the batracbians (frogs, salamanders, etc.); the 
reptiles (snakes, turtles, and alligators); beavers, muskrats, and 
possibly larger representatives of the mammalia from the tropics, 
such as the hippopotamus —could be confined. Some of these 
ponds would also be devoted to the exhibition of the LUiacece and 
other plants, which, although originally truly terrestrial and 
flowering plants, have become more or lees modified and fitted for 
aquatic life. The huge leaves and fiowers of the Victoria regia, 
and the lovely color of many of these annuals fioating upqn the 
* glassy surface of the water, and framed in a shore growth of 
rushes and grasses, would form pictures of rare beauty and at- 
tractiveness. 

4. Insects, although as a whole purely terrestrial and aerial» 
contain a number of groups that pass either a portion or the whole 
of their lives in water. An insectary would therefore be estab- 
lished, furnished with aquaria, placed in the midst of suitable 
plants, and surrounded by ample cages of netting for the confine- 
ment and display of the adults after they have passed through 
their transformations and have begun to fly. This part of the 
exhibit could be made exceedingly instructive by meanf« of a 
printed guide, explaining the transforipations of the insects shown 
in the aquaria and cages. 

5. The fauna of our own (resh waters is apt to strike one at 
first as uninteresting: but it contains sponges, especially interest- 
ing to the public on account of their effect on the water-supply; 
many microscopical plants that can be cultivated in masses, so as 
to be seen by the unassisted eye; large bryozoa, such as Pedina- 
ieUa, growing in heads like a brain-coral; bivalves and snails of 
respectable siiee; several interesting species of batracbians; and 
many fishes of remarkable structure and habits. The council 
would therefore bring together a series of aquaria exhibiting the 
animals of the fauna of New England and eastern Canada, and 
also keep in view the idea of explaining their more obvious rela- 
tions to the water-supply of our cities. The fauna of the inland 
waters of the western and southern parts of North America is ac- 
cessible, and should be shown, in so far as the more prominent 
forms are concerned, in a separate series of aquaria. Opportuni- 
ties will perhaps be offered in the future for the acquisition of the 
larger and more interesting organisms of other faunas. These 
can be exhibited, provided the future success of this division jus- 
tifies an extension of the plan. 
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III. New England Zodlogical Gardens. 

The fi:round8 at Ff anklin Park assigned by the comiDisdioners 
for the use of the Bociety are suited only, to the third division of 
the NaUiral History Gardens,^ the higher Tertebrates or the larger 
terrestrial and aerial animals ; and here, better perhaps than any* 
where else, would it be possible to carry out one of the favorite 
projects of the supporters of the society, namely, such exhibitions 
as would familiarize the observer with the animals of New Eng- 
land. For in Long Crouch Woods is to be had not only a charac- 
teristic fragment of New England scenery and rock structure, 
.butt by the limitations of the surface and of the territory, it 
would be impossible to make there any extensive display of for- 
eign forms. 

1. The council would exhibit fully the animals of the north 
temperate zone, of the New World, limiting this zone to about 
«ight or ten degrees of latitude on the parallels of New England, 
and thus display those which one might see at any point within 
the northern United States. All these animals could be cared 
for in.such a place at the minimum expense, for their habits in a 
wild state have accustomed them to brave all the severities and 
Tidssitudes of our climate. It being easier to obtain and to 
maintain the animals of this zone which are nearest home, it 
would follow that the great bulk of the collection at aW times 
would be made up of animals characteristic of New England. 
But as thus one of the prime features of life upon the globe is 
necessarily touched upon, — its geographical distribution, — so 
"may the lesson be made far more telling if to this assemblage be 
added just those animals (and no others) which in other faunas 
speciall} represent animals indigenous to New England. Thus, 
to instance one or two points, the council would exhibit side by side 
with the Rocky Mountain goat the chamois, structurally allied, 
adapted for and dwelling in similar mountain regions, character- 
istic of the Old as our own is of the New World ; beside the 
cougar, or American panther, they would display the jaguar of 
South America ; beside the black, the brown bear ; while to cor- 
respond with the opossum, they would seek a relative, not in the 
more nearly allied marsupials of South America, but in the dis- 
tinctive home of marsupials, among the strange forms which 
occur in Australia. As it would not be necessary to seek this 
counterpart for each animal, but in many cases only one for an 
entire series, as with the mice, hares, foxes, and so on, it will be 
seen that the c(dlection would not be very largely increased, while 
its increase would be strictly limited, and its educational value 
greatly enhanced. It might be desirable to extend the collection 
in one or two instances ; but in these only in the case of great 
groups, not represented in our own fauna, such as the ornitho- 
rhynchus of New Holland, and one, possibly two (or even (ihree), 
of the quadrumana. • Under such restrictions, which seem' to be 
absolutely required by the extent to which the grounds at this 
point are limited, there would be a coherency and meaning to 
the collection which it would be difficult to find duplicated else- 
where, and it would be a means of exhibiting the characteristic 
features of the New England fauna and its relationships not 
easily accomplished in any other way. 

The principal difficulty in carrying out even this limited plan 
is the insufficient surface suitable for sucli an exhibition. This is 
nowhere more manifestly true than as regards the ruminants ; 
for within the limits of Long Crouch Woods itself it would be 
entirely impossible to display in any pleasing or profitable man- 
ner those largest forms among our quadrupeds which excite, per- 
haps, greater interest than any other, — the bison, moose, elk, 
caribou, deer. For this purpose it is absolutely essential that more 
ground be had, at least so far as a range is concerned. And this 
it is hoped the commissioners will grant whenever needed, per- 
haps in the ground which has been set apart as a deer park, in 
which it would be quite possible, by lines of wire fence practically 
invisible, to separate such bands as could not be brought into a 
common enclosure. 

3. What has been said thus far relates principaUy to the terres- 
trial animals. Another mode of exhibition for the freer-moving, 
aerial creatures may be advantageously pursued. Thus it might 
be possible in a series of outdoor aviaries, sufficiently large to 



enclose good-sized trees, to bring together at their proper periods 
the characteristic summer or winter birds, so that one might see 
for himself what was the avifauna of New England at any given 
time. In others might be placed, as a permanent exhibition, 
such of the native breeding birds as would bear association, where 
they might find room enough, and suitable places, for all pur- 
poses of nesting and bringing up their young. The headlong 
flight of some birds might prevent their exhibition here. Similar 
aviaries for the exhibition of birds found in our north temperate 
zone west of New England should be placed side by side with 
those of New England itself; while the exhibition of foreign 
birds for comparative purposes, limited in the same way as those 
of the less freely moving vertebrates, would be more naturally 
disposed in the mode common in foreign gardens. 

8. Long Crouch Woods, then, would be par excellence a New 
England exhibit; and such a display would naturally lose much 
of its interest in the winter time. If, however, there could be 
combined with this a winter garden situated in Sargent's Field, 
adjoining, cost alone would prevent it from becoming so attrac- 
tive as to make it a constant place of resort at all times, and par- 
ticularly during the colder months of the year. Here, in a large 
but simple structure of glass and iron, handsome rather in its 
proportions than through decorative attachments, warmed so as 
to have a very constant but not too high temperature throughout 
the winter, one would walk upon the unfrozen ground in a garden 
where varied and luxuriant vegetable forms would enable him to 
imagine himself in the midst of the tropics. The loftier vegeta- 
tion, like the bamboos and certain palms, could be grouped in a 
higher central portion; while miniature ponds and fountains, 
reached by winding walks, would everywhere afford sjiecial nooks 
for aquatic or spray-loving plants. This could be enlivened still 
further with a very few of the more brilliant-plumaged birds and 
songsters in aviaries, aquatic birds on the ponds, and with here 
and there an enclosure containing some small creature, specially 
pleasing by its form or attractive by its habits, — a gazelle, a jer- 
boa, perhaps a spider-monkey; a chameleon, a Surinam toad, or 
a garter-snake. The possibilities of such a scheme are fascinating ; 
and the structure should be so arranged and situated that exten- 
sive additions could be made to it, and that it could be approached 
directly by conveyance to the door. An ordinary greenhouse 
would, of course, be necessary as an adjunct of the winter garden, 
for forcing plants for ornamental purposes. 

4. An insectary should be built; and, both for economic reasons 
in construction and heating and for the convenient proximity of 
the necessary food-plants, it should be an annex to the g^reen- 
house. Colonies of striking and curious insects, especially the 
social insects, undergoing their transformations, might be ex- 
hibited in a small, single-storied structure of glass and iron, like 
an ordinary conservatory, with no more flooring than would be 
required for passageways (letween the plants and shrubs. Such 
a collection would be inexpensive and attractive, and, without in 
any way curtailing its public use, would afford ample oppor- 
tunity for scientific experimentation of an important kind. 
Pedigree breeding, for instance, or breeding in constant temper- 
atures, whether high, low, or average, might here be carried on 
upon a large scale. Indeed, the opportunities are so great that 
the choice of subjects would be difficult, so many would claim 
attention; and it would be quite possible to display a changing 
round of attractive and instructive sights from week to week 
throughout the year. 

The educational use that can be made of these three different 
divisions of the Natm^l History Gardens, forming one connected 
whole, — one in principle, but varying in details to suit the special 
needs of each division, and the adaptability of the separate loca- 
tions, — will undoubtedly meet the requirements of the present, 
and also give the necessary freedom for enlargement or modifi- 
cation needed by future generations. It will be seen, also, that 
the New England element enters into each division in varying 
proportions, as circumstances permit, and to the greatest degree 
where the objects concerned are more commonly known, being 
most developed among the higher animals, with which, from 
their size and their relations to man, the public is more familiar. 

The difficulties which surround the whole project, — in many 
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reapectfl so norel as to offer no precedeots. nboU; netv to tbo«e 
OD vhom the iHirden of tbe execution of the plan must faU,— ai 
welt tB the great oxpease o( the undertaking, have been subjecta 
of long Bod thorough couei deration by the council. These difli- 
CUltieH account for the delay in replying to Ihe last (.-ommiini- 
calioD of the com mjasi oners. Their dellberatLons have flnnlly 
brought the council to'the assured conviction that it would be 
neither feasible nor wise to attempt to begin the three proposed 
divisions at the name time; and vet it is obvious that the work of 
the society in building up the department of Natural Historj 
Gardens ehould not be delayed. Although the sites proposed for 
the Marine Aquarium and the Fresh Water Aquarium will not be 
ready for occupation for some time, nevertheless it is the unani- 
mous Ofiinion of the council that the undertaking should begin 
with the Marine Aquarium. The proposed site of this division, 
the It<ss proportionate expenditure for installation and mainte- 
nance, ami its generiil interest to the public, combine to make it 
likely that it can be made a financial aucceaa, and thys contribute 
to the foundation and maintenance of the other departments 

In ordei to meet these ditflcultiee and make a t>eginning with- 
out unnecessary delay, the coancil suggest the propiiety of start- 
ing a temporary marine aquarium on grounds already under the 
control of the com misei oners, and therefore respectfully iiu)uire 
of the park commissioners whether the eslahlishroent of a tem- 
porary aquarium at the Marine Park In South Boston would 
meet with their approval; and, if so. what part of the grounds 
and wat«r-front now at their disposal could be allowed the society 
for that purpose. 

The pumps, piping, and specimens would of course be service- 
able for removal to the buddings and grounds of the permanent 
establishment; and, if thought advisable, it might i>e practicable 
to oonetruct eveo the temporary building so that it could he taken 
down and rebuilt in another place, or easily removed to a new 

A temporary garden of respectable proportions would require 
only a limited sum for buildings and machinery, and would prob- 
ably prove remunerative; the society could also begin operations 
sooner, if a limited sum devoted to such uses could be aekfd for; 
and they could thus effectively start the work of exciting public 
Interest in favor of their plans for the establishment of a fresh- 
water aquarium and a New England zoological garden, and pr<^ 
ably advauce with surer steps toward tite establishment of these 
two divisions of the Natural History Gardens. 

In view of these considerations, the council of the Boston 
Society of Natural Elistory ask the approval of the park com- 
missioners to the following propoeilion: namely, that they shall 
be allowed to begin operatiocs aa soon as they have raised a third 
part, more or less, as may be needed, of the propoeed sura of two 
hundred thousand dollars, for the purpose of erecting and equip- 
ping a building for a temporary sqnarium at Marine Park, <ni 
land to be granted by the commissioners of parks; said sum to he 
nltimately intmrporated with the two hundred thousand dollars to 
be raised by the society for the eatablishment of the Natural His- 
tory Gardens, but for the present, and as long as the temporary 
aqoarium exists, to be considered as t)elonging to an independent 
foundation. 

Little has been said about buildings in this comrounication, 
because it has been considered essential first to settle what the 
council ne scientiAc men and the commissionerv in their oB^ial 
capacity, both being equally int«rf sted in the cause of public edu- 
cation, would deem it best to do; and, second, because in all such 
undertakings the true basis should be sougbt to tfae ezpoeition and 
teaching of principles. As will be seen, however, by all those 
who have followed the history of this undertaking, the plans have 
been made with due consideration of the advantages offered by 
the localitips proposed for the three divisions; and tbeir unique 
character and extent are fully justiSed by the unequalled oppor- 
tunities offered by the commiesionera for <he founding of these 
great instituilons, devoted to the entertainment and instruction 
of the people iu the syelem of parks under their jurisdiction. 

We hope to publish next week some account of the action 
taken by the Boston Society of Natural History at its meeting on 
April 2. 



STAHH&RING. 



In the Provincuil MediecU Journal of Feb. 1, 1890. is an 
anonymooa letter from a phyaician, himself a victim' to this 
unpleasant habit, which contains so many points of prqptica) 
interest that portions of it are here reproduced from the 
Medieat Anaieclic. 

"Having lately received several circulais from different pro- 
fessors who advertise their secret methods for the cure of stam- 
mering. I have thought that a personal experience might be gf 
intei«st and value. I shall not attempt a learned physiological 
analysis of the nerve-centres and nerves involved in the differ- 
ent muscles, and sets of muscles, in stammering, but ratber aim 
at a simple statement. 

"Since twenty years of m^, I have been, though not wholly, 
yet fairly free from the trouble. In my earliest remembrance 
of speech, and all through my boyhood, I was a terrible stam- 
merer. I have only heard of two epileptics in my family, — 
one a woman, a first-cousin; the other a boy, a second -coasin, 
—both on the father's side, . 

"The occasions on which I have stammered for thirty years- 
past, and yet stammer, are about aa follows: from habit ac- 
quired in travel, and in India, and to save the legs of the maid. 
I prefer to go out of my room, and call to the maid for what 
I may want. For two years I had a favorite maid called Mary. 
It was in vain for me to attempt to call out 'Maryl' My lips 
would compress, the upper teeth seizing the flesh inside the 
under lip. The word would not come without extreme and pain- ' 
ful effort. But there was one way towards perfect relief: L 
always called 'O Uaryl' i.e., I placed a vowel-breathing be- 
fore the consonant, and thus unlocked the complex and in- 
harmonious co-ordination of brain, nerve, and muscle involved 
in the production of m. In reading; a lecture before a public 
aadience, a terrible word is 'method.' Within the last ten 
years my upper teeth have made wounds inside the under lip in 
getting out this word. I naturally avoided tfae ridicule of in- 
serting a vowel-sound before an audience. Another occaeioa 
on which I am still constantly bothered is in saying 'good- 
morning,' as I am shown out of a front-door by master or 
maid : something unduly glues my tongue over the g in 'good. ' 
I get over this difficulty by bringing into operation another 
mental act, and the action of a different set of muscles, by the 
act of lifting my bat. I can say 'good-momiog' without stam- 
mering while in the very act of lifting my hat. Here the same 
principle is involved as in putting a vowel before m : spasm 
of certain muscles is relieved by diverting uerve-eneigy to other 
channels and other muscles. Again : if I feel that I am about 
to stammer in any word, I try to substitute anotfaer word. 
Often in public reading, if I avoid the difficult word by some 
substitution, the same difficult word may recur many times, 
and 1 can speak it with little or no difficulty. 

"If I am reading a lecture in public which is legibly writ- 
ten, and if I have previously read it aloud to myself, I aball 
stammer little or not at alt: in other words, 1 do not stammer 
when the nervous system is calm. Similarly, it, speaking in 
a public discussion, I confine my mind to one simple point at 
a time. I do not stammer; but if the mind, in its active 
tumuttuonsnesa, sees too much or too widely the other powible 
relativee of the subject, and a fear of want of clearness comea 
over the mind, then my speech is full of stammering. 

"The points which have seemed to me important toward 
avoidiuK stammering are to seek nervous calmness. If this be 
not attainable by the will, the sufferer can do something to 
divert theprfflor present spasms; such as drawing in thebieftth, 
always keeping the lungs well filled with air in speaking, walk- 
ing up and down the room, moving other perta of the body by 
an act of will, taking upa book or ornament, etc. Ihavemadc 
it a strict rule never to seek to force myself to say the difficult 
words, but stop and use another word oi substitute aome other 
words immediately preceding the difficult one. The suff^^r 
should read aloud when alone both poetry and prose. Stam- 
merers rarely stammer in reading poetry aloud when alone; the 
mind and nerves by poetry are induced into harmonic rhythm 
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joBt BB the; are bj dance -muaie, and irregular actioD ie pre- 
Tmted.. The words which the stanuDerer Buia tntmt difficult 
when in society, be will find easy enough, especially in poetry, 
when reading aloud in tiig chamber. I do not think tiMt be 
should piactise on these words except when atone and in the 
most calm way : he needs rather to read naturally as it comee, 
to forget that he at&mmere, and, by practice of natonil reading 
and speaking aloud when alone, to educate the just co-ordine- 
tiwi ot the nerves, etc. I found it beet to walk to and fro in 
my chamber while reading aloud." 



JAMAICA INTERNATIONAL EXHIBITION, 1891. 

Wb again would call alteDtion to (he inlematiunal exhibition 
which will be held in the Island of Jamaica in January, l^St, un- 
der the auspices of the Qotemment ot Jamaica. The exhibition 
fauildinir, phown in the iHuBtratlon, is 511 feet long, with a Iran- 
sept IT4 feet in length. The breadth across nave and aisle n BI 
feet, and the height is Sfl feet 

In view of the very considerable and increa^iag trade between 
the United States and Ihe West Indies, the committee have ap- 
propriated a large (pace for American exhibits, and conuider this 
'on opportunity which those who are interested in introducing 
American msnufactures and extending Ihe export trade of the 
United States should not fail to take advantage of. No charge 



ment provided, so that those who attend may combine relaxa- 
tion with profitable work. 

— The following not«e on icebergs and fleld-ice in the North 
Atlantic have been prepared principally from information ob- 
tained by Ensign Hugh Rodman, U.S.N., during his recent trip 
to Halifax and St. John's. By January the body of the ice in- 
terfered seriously with transatlantic navigation, and its general 
eouthem limit was found in latitude 45° north, longitude 48*^ 
80' west. By February it had reached latitude 42' 30' north, 
longitude 49" 30' west, and at present it is in latitude 41° 80'' 
north, from 50° to Sfl" neat. This extreme southern position, in 
January, is about two months in advance of the average. The- 
Dundee whalers that passed last summer in Greenland wat«ra 
reported, on their arrival home in October and November, a very 
open season in the Arctic, with more bergs than had been seen 
in previous years. By August and September these bergs had 
reached the coast of Labrador, and were seen in great nnmben 
in their regular southerly drift In the Arctic current. This 
would account for their appearance near the transatlantic routea 
in December and January. The past winter has been the most 
severe, both as to temperatures and winds, that has been ex- 
perienced for years in Labrador and Newfoundland. Ice in the 
Gulf of St. Lawrence has rendered navigation in those waters, 
impossible, and the outflow to the sonthwanl through Cabot 
Strait has sent large fields of heavy ice in almost a continuous 
stream to the southward and westward since January. Much^of 
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will be made Foe space in the exhibition buildings, nor will duties 
be levied on any of the exhibits unlera sold in the inland. The 
geograi^ical position of the island and the salubrity of the cli- 
mate will undoubtedly attract a large number of vieitors from the 
neighboring islands and South and Central America, as well as 
from the United States. There is constant and regular commu- 
nication by steam between New York and Jamaica, and the 
island is also connected with the United States by cable. In ad- 
dition to the present accommodations for visitors, a large hotel 
has been recently erected and opened near the exhibition grounds, 
under American management. The railroad system of the 
island, which has been recently taken over by an American com- 
poDy, is rapidly being extended. The regulations of the commit- 
tee, and full information as to the mode of shipment, rates of 
freight, and marking of exhibits, and all other particulars as to 
tbe scspe and. object of the exhibition, will be furnished by the 
secretary to the committee for tbe United Stales. Thomas Amor, 
260 Broadway, New York. 



NOTES AND NEWS. 

Tbb next annual meeting of the American Society of Mi- 
croscopistH will be held in Louisville, Ky., Aug. 13 to 15 
inclusive. There is such activity on the part of the officers of 
the society, and such intereot has been shown by many Southern 
microscopists, that a large meeting is quite assured. An In- 
teresting programme will be perfected and a pleasant entertain - 



this ice is four or five feet in thlcknees, rough, rafted, and close- 
ly packed. Field-ice, especially when rough, is more affected 
by wind than by current, while with bei^ the reverse is the case. 
From this it is evident-that the drift of the bergs could have been 
foretold some months ago, had early reports been received ; while 
the drift of fleld-ice can best be predicted by tel^raphic or other 
reports that come in promptly to a central office, where weather- 
charts are at hand to indicate the force and direction of the wind. 
Following the ice made on the Labrador and Newfoundland 
coasts comes the Arctic fleld-ice, heavier and more dangerous 
than the former, and its arrival is daily anticipated. The quan- 
tity of fleld-ice to the southward of 44" north will probably grow- 
less from this time on, though vessels entering the fields should 
keep a sharp lookout for heavy, deep-blue, low-floating pieces of 
ice, called "growlers," that appear as fragmnits of bergs, or 
the advance pieces of Arctic ice: these mingle with the coast- 
flelds at this time, and are especially dangerous, as they are hard 
to dlstingnish. Through the exertions of the Hydrographic Office, 
oo-operation has been effected with the lighthouse service of New- 
foundland, from which monthly reports of ice and weather will 
hereafter be obtained; with the sealing fleet, which will prob- 
ably first sight Arctic fleld-ice; with a number of whalers who 
spend each summer in the Arctic ; and with the Labrador and 
Newfoundland flshing-fleet. From these sources, and with & 
henrty co-operation of masten of vessels sighting ice at sea, 
there seems to be no reason why, in future, the position of tbe 
ice cannot be predicted by the Hydrographic Office with still 
greater accuracy than hitherto. 
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MENTAL SCIENCE. 

The Time-Sense. ' 

A OREAT deal of experiment and discussion has been expended 
fipop the means by which we estimate time-intervals. Different 
•obiervers have obtained quite opposite results, and the entire 
problem seems to become more complex as study is expended 
upon it. The usual form of experiment consists in reproducing 
various intervals, as produced by the beats of a metronome or 
otherwise, as accurately as possible under different conditions. 
The difference between the true interval and the average of the 
reproduced intervals is then calculated, and measures the con- 
.•stant error; while the average deviations of the several reproduc- 
tions from their mean measures the variable error. The intervals 
i£hu8 tested were usually very brief ones, Irnrely being as long as 
aflunute. On the other hand, we have an idea of timesfrom the 
relative filling-out of the interval with mental experiences. A 
lanae during which much has happened seems long : one during 
«rhidh little has happened seems short. The latter may be re- 
planted as a truly mental mode of estimating intervals; but it will 
be readily seen that it is only roughly approximate in character, 
And is not applicable to such small intervals as those usually ex- 
{>erimented upon. What, then, is the means by which we gain 
•our notions of the duration of thene short artificial time lengths ; 
«uch, for instance, as we employ in music and other rhythmical 
4Xx:upations? This is the problem that Dr. MClnsterberg has re- 



ce ntly studied in quite an original way. i His reflecUoiifl upon the 
matter led him to the opinion that for .these brief intervals we 
have no time-sense in the strict sense of the word, but that oar 
estimates depend upon the feelings of tcnaioD, of anest or delay, 
of ordinary physiological functions ; and according as the end of 
the interval comes upon the rise or the fall of this tension-wnye 
will a time-interval change its character. It is rather .difficult to 
more accurately specify the subjective feelings which one experi- 
ences in waiting for inter%'ais or in following them, but one fac- 
tor most readily observed is the variation In breathing. We have. 
all had some experience in the change of the breathing- rate under 
different emotions. Breathing, too, being one of the most oon- 
stnnt bodily rhythms, it is not improbable that this affects our 
notions of time. To test thi^, Dr. MUnsterherg arranged bis ap- 
paratus in the usual way, first giving an interval var^ng from 6 
to 60 seconds, and then having the subject mark off an interval 
equal to it: the average error in so doing was 10.7 per cent. He 
now had the experiments so arranged tliat the second sound, 
closing the original interval, came at the same respiratory phase 
as the first or opening soimd of the interval : then the error was 
only 2.9 per cent. In this series the sound closing the original 
interval was at the eame time the sound opening the re> 
produced interval. In a following series of experiments each 
interval had a separate opening and closing sound. When no 
attention was paid as to the concurrence in the respiratory phase 
of the opening and closing Rounds, the error was 24.0 per cent, 
while when this was taken into account the error was only 5.8 
per cent. In a third series the attention was purposely withdrawn 
from the respiratory and tension feelings, and the time judgments 
became utterly confused. While these experiments are too few 
to be taken as at all decisive, they certainly suggest a very inter- 
esting field of research, and, furthermore, open out some possi- 
bility of explaining the various results of different observers. 

Visual Space lijeasurements. 

The sense that above all others gives us our knowledge of ex> 
tension in all the dimensions of space is the sense of vision ; but, 
as we approach the problem more carefully, we see that there are 
several modes of perceiving sensations of length by the eyes. 
There is, first, the passive impression of a length upon the retina, 
which is analogous to the impression on the skin when an object, 
such as the edge of a ruler, is in contact with it. In both cases 
it is very essential to the notion of extension thus formed on 
what part of the skin or the retina the image is impressed. There 
are finely and coarsely sensitive portions of both skin and retina ; 
and the general law is, that the same amount of objective stimu- 
lation will give a more extended sensory effect upon the more 
finely sensitive surface. The centre of the eye is by far the most 
Eensitive portion, and hence we habitually turn the eyes so that 
the object to be seen falls upon it; and it is the space sense of this 
portion of the eye that is usually tested. We have, again, the 
perception of space from the muscular effort needed to move the 
eyes so that the beginning and end of the length shall successively 
fall upon the fovea or central spot. In tx>th these cases we must, 
to complete our estimate of length, take into account the distance 
of the object from the eyes ; for size and distance are inversely 
dependent upon each other, and each becomes inferrible only when 
the other is known. Again, we have two eyes, which we ordi- 
narily use together, but which we can use separately. The dis- 
tances judged may be varied to an equal extent ; they may be of 
any stated length within ordinary limits, — may be complete contin- 
uous lines, a series of points, or simple terminal pomts marking 
off a diBtance between them ; they may be horizontally, vertically, 
or diagonally arranged ; they may be symmetrically or asymmet- 
rically situated with reference to the central axis of the eyes ; 
and so on. It is evident, then, that we exercise our ix>wer of 
estimating distances by the eye in a large number of complex 
ways, and that to introduce system into the problem of how these 
estimates are made it is necessary to test the space-sense of the 
eye under different and definite conditions. This Dr. MOnster- 
berg^ has recently attempted by the following method. T%vo 
small squares of cardboard are seen on a green ground with a 

> H. Manaterbarg, Beitrlge lur BzperimenteUen Psyobologie, Heft 2. 
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dielance varyiDg by 10 millimeftrefl, from 10 to dOO mtllimetros. 
and tbe attempt is then made to set another pair of squares at an 
«qual distance apart under the most varying conditions, the aver- 
mgp constant ezror and the average variable errors being oarefnliy 
calculated in each case. Of the very many points arising from 
the 20.000 observations thus made, only a few can be here 
noticed. A striking result is, that no difference, however slight, 
in the method of viewing the lengths, is without its effect upon 
the accuracy with which a distance can be reproduced AH the 
variations above noticed were tried, and showed a difference in 
the accuracy of reproduction, though of course some of the varia- 
tions have much less effect than others. Quite a constant result 
with Dr. Mtlnsterberg is an overestimation of distances on the 
left, and an underestimation of distances on the right. This he 
explains as due to the constant practice, in reading and writing, 
of moving the eyes from left to right. This results in making 
this movement easier, and, according to the general law, the 
movement made with moie effort will seem the longer. If, then, 
the eye is forced to start at the middle of the length, and move 
towards each side, the space on the left will seem larger than that 
on the right. When the distances are reproduced by each eye 
separately, distances on the right are overestimated by the right 
«ye, and on the left by the left eye. This is probably due to the 
.greater ease of each eye to direct the gaze towards the common 
field of vision. If an interval elapses between the sight of the 
standard length and its reproduction, the accuracy is muchdimin 
iahed, and the lengths are generally overestimated, especially the 
smaller ones. If the original and the reproduced lines occupy 
the same positions, the eiror is least. Broken lines seem too 
long, as is the usual illusion. Vertical distances are overestimated 
-as compared with horizontal ones ; but this only when the verti- 
cal is above the horizontal, and the eye* is free to move. All this 
refers to the constant error. Regarding the variable error, which 
measures the uniformity of the reproductions, it is very much 
lai^ger when the eyes are fixed than when they move freely. This 
is due to the increased accuracy of the muscle-sense over^e ret- 
inal sense of space, as well as to other causes. The law holding 
In many other kinds of sensations, that the error depends for its 
absolute size upon the length reproduced, seems to hold of space- 
•sensations, but is probably a law of the motor adjustments rather 
than of the retinal sensibility. These selected points mu^t suffice 
to indicate the scope of this very extended and critical research. 



HEALTH MATTERS. 

Insanity in Australian Aborigines. 

In a paper read before the Intercolonial Medical Congress of 
Australasia, Dr. Morton Manning, the inspector-general of the 
insane in New South Wales, gave a most interesting account of 
the cases of insanity found to have occurred among the abori- 
Kines of Australia. Mental disease would appear to have been 
•a very rare affection while they were in their primitive and 
uncivilized condition, and the manner in which they dealt with 
the few cases which did arise was of the most drastic nature. 
^*If the lunatic was violent or aggressive, he was promptly 
slaughtered; if melancholy, he was allowed, if so disposed, to 
commit suicide; if demented and helpless, he was allowed to 
die; and only when quiet and peaceable, and when his errone- 
ous ideas did not result in offensive acts, was he allowed to 
continue in the tribe.*' In the course of time, as the abori- 
f^nes were brought more into contact with civilization and its 
attendant vices, insanity increased rapidly in proportion to the 
number of the population; and Dr. Manning states that since 
1809, IB aborigines had been admitted into the asylums of New 
fionth Wales, from a population which has never during that 
time exceeded 2,500, and is now less than half that number. 
In the census year 1881 the proportion of the aboriginal in- 
sane to the aboo-iginal population of New South Wales was 2.88 
per thousand, a proportion in excess of that for the general 
pi^nlation; and at the close of 1887 it was upwards of 5 per 
thousand. The causes of insanity in the 82 cases of aborigines 
admitted into the asylums of Queensland and New South 



Wales were in a considerable proportion of the cases due to 
drink. The prevailing type of the malady was mania, passing 
rapidly into dementia. All the melancholic cases originated 
in jail. Three were epileptics. No case of general paralysis, 
or any thing like it, was seen. There were 20 deaths ; and in 
several cases the only cause which could be assigned was 
marasmus, — a gradual wasting without tubercular or ether 
manifest ailment. The average duration of life was much 
shorter than in Europeans; the confinement, though tenapered 
by many unaccustomed comforts, being apparently the great 
factor in shortening life. 

Dietary for the Nervous System. 

The nervous tissue requires for its constitution, says the 
Dietetic Cfazette for January, the chemical constituents of the 
albuminoids and fats, together with phosphorus: hence the 
chief alimentary substance is the albuminoids (provisional 
formula CnHiuOKNisS) contained in milk, eggs, cereals, 
the juices of vegetables, and the muscular substance of meat. 
Water should be freely indulged in by neurotic types of consti- 
tution almost ad libitum. Among the meats most suitable are, 
in their order, beef, mutton, lamb, and pork, and the brains of 
animals. Fish is not so valuable as reputed, but may be em- 
ployed to vary the diet. Oysters, on the other hand, are ex- 
tremely useful as nerve reconstructives. Among vegetables, 
wheat stands at the head of the list, containing, as it does, 
fatty matters and phosphoric acid. Rice, corn, oat-meal, 
barley, and sweet-potatoes are better than onions, carrots, beets, 
turnips, etc. Fruits are useful as adjuvants because of the 
sugars they contain. 

Removal of Warts by Electrolysis. 

Dr. Patrzek of Oppeln describes, according to the WeeJdy Medical 
Review, his method for removing warts by electricity. The 
wart is first thoroughly moistened with a warm solution of salt. 
Both needles are then tlirust through it just above the surface of 
the skin, and the current turned on, one element after another 
being added until pain is felt. Five cells are sufficient. With 
most cases two sittings of five minutes each are sufficient to destroy 
the growth, which gradually dries up and falls away, leaving a 
surface at first slightly reddened, but which later assumes the 
appearance of normal skin. 

• The Dangers of Hypnotism. 

At Nuremberg a case of some public interest was tried in the 
police court, says the London Lancet, A commercial traveller 
while in a restaurant told the waitress to look steadily at the 
white of his eye, and hypnotized her. On a second occasion he 
repeated the experiment; but this time the sleep was so profound 
that a medical man had to be called, who had the utmost diffi- 
culty in rousing the girl. The commercial traveller was accord- 
ingly summoned to appear before the magistrates, and the severe 
sentence of eight days' imprisonment was passed on him, which 
will probably be efficient in checking similar performances in 
that region. In France the practice of hypnotizing people for 
amusement seems to be very common, and unpleasant conse- 
quences are frequently reported. At a supper-party in Paris one 
of the company hypnotized a girl, and was unable to rouse her. 
She was consequently taken to the house of a medical man, and 
after a time she recovered consciousness. The whole party were 
taken into custody by the police, and were not released until 
next day. Even when hypnotism has been practised by com- 
petent medical men for remedial purposes, unpleasant accidents 
and ulterior consequences have again and again occurred; so 
much so, that an order has been issued by the French Govern- 
ment, prohibiting surgeons in the army and navy from practising 
it. It ought to be distinctly understood, both by the profession 
and the public, that hypnotism is not devoid of danger at the 
time, and not infrequently has permanently impaired the moral 
and emotional control of patients. A medical man is bound, 
before recommending hypnotism for a patient, to weigh the 
question as carefully as he would that of the advisability of ad* 
ministering an ansesthetic. 
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Yellow-Fever at Key West. 

The history of yellow-fever in Key West (being thfe most ex- 
posed point in the United States) dates from a very early period. 
The frequent oociin-ence of epidemics of this disease, the recur- 
rence of isolated cases between epidemic periods, its recent re- 
appearance in October, 1889, and during the month of January, 
1890, point, in the opinion of Dr. J. L. Posey of the United 
States Marine Hospital Service, to but one rational conclusion, — 
that the disease has finally become endemic in Key West. 
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Physiognomy and Expression, By Paolo Manteqazza. (Con- 
temporary Science Series.) New York, Scribner. 12**. 
11.25. 

The ^author of this work, who has published others on related 
topics, remarks in his preface that he * * takes up the study of 
expression at the point where Darwin left it, and modestly 
claims to have gone a step further. * ' He begins by sketching 
the history of the study, giving, as it seems to us, altogether 
too much prominence to the astrologists and other fanciful 
writers, but assignftig the highest place to Darwin. His own 
work is divided into two parts, the first treating briefiy of the 
anatomy of the face and the various features, while the second 
and much larger part deals with expression strictly so called. 
In this second part we find a great wealth of facts relating to the 
outward signs of various emotions, evidently collected with 
great cai-e, and showing great keenness of observation; and, so 
far as our own experience and knowledge enables us to judge, 
these statements of fact are for the most part correct. They are 
also well classified and arranged; and, as a description of ex- 
pression in its various phases, the work can be well recommended. 
We look in vain, however,, for any attempt at explaining the 
modes of expression. The author quotes Darwin's theories, 
which, with some modifications, he accepts; but he makes 
almost no application of them. He also announces what he 
calls a law of expression, " * according to which expi'ession is the 
clearer and more characteristic in proportion as it is provoked 
by a more powerful, by a better defined emotion," which would 
seem to be a truism. But in the main Signer Mantegazza*8 
work is purely descriptive, and lacking in those philosophical 
qualities that we find in Sir Charles Bell and in Darwin. As a 
storehouse of facts it will be useful; but for further light on the 
theory of expression we shall have to wait for some deeper 
thinker. 

AMONG THE PUBLISHERS. 

Among the more imi)ortant articles in Harper's Magazine 
for April are ''A Suit of Clothes,*' being one of a series of 
papers on great American industries, by R. R. Bowker; and 
**Three Indian Campaigns," by Gen. Wesley Merritt, U. S. A. 
These articles are handsomely illustrated. There is also a well- 
written and interesting article, by Richard Wheatley, descriptive 
of the New York Maritime Exchange. 

— The Forest and Stream Publishing Company have in press 
**Trout and Salmon Fishing," by one of New England's best- 
known anglers; also a new edition of Grinnell's "Pawnee 
Hero Stories and Folk-Tales." 

— Messrs. D. Appleton & Co. published last week "Studies in 
Hegel's Philosophy of Religion," with an appendix on "Chris- 
tian Unity in America," by Dr. J. M. Sterrett; and "The 
Spiritual Sense of Dante's *Divina Commedia,' " by W. T. 
Harris, LL.D. 

— Messrs. Ginn & Co. announce to be ready in May * ' Went- 
worth's School Algebra." The necessity of having new plates 
for the author's "Elements of Algebra" has given him an oppor- 
tunity to write a new book, with fresh and interesting problems, 
and with definitions, illustrations, and arrangements of the sub- 
ject-matter like those in his ' 'College Algebra. ' ' The work is 
written for high schools and academies, and is a thorough and 
practical treatment of the principles of algebra up to and includ- 
ing the binomial theorem. 



— Porter & Coates have published ' 'Life and Works of the^ 
Earl of Beaconsfield, " by Judge F. Carroll Brewster. Every 
work of Disraeli has been sketched so as to afford condenaatioD 
of plots, characters, and noteworthy passages. They have also- 
ready, by the same author, "Moliere in Outline," being isi 
translation of all important parts of Moliere' s works, with 
notes, abridged from Van Laun and others, to which are added 
the arguments of the play. 

— The prospect is that the exploration and conquest of Africa 
will be the problem of the twentieth century. Already nearly 
every nation has its Stanley. France has hers in the person of 
M. Trivier, whom she prefers, however, to call her Livingstone.. 
An article on this ' *French Livingstone' ' by Henry Fouquier haa 
the post of honor in The Transatlantic of April 1. The peaceful 
method employed by Ti'ivier in his recent two years' journey 
across Africa is contrasted by the writer with the warlike and 
bloody methods of Baker, Emin Pacha, and Stanley. Following 
this aiticle Caliban (Emile Bergerat) ridicules the anti -Jewish 
crusade, Enrico Panzacchi critically sketches the decadent school 
of writers, and there are extracts from the new volume of Ed- 
mond de Goncourt's "Memoirs," accounts of new novels by 
Zola and Tolsto!, and an interview with Louise Michel regarding 
her operetta, "In the Moon." 

—Dr. Ma rtineau's* forthcoming book, "The Seat of Authority 
in Religion," will be published almost immediately by Longmans^ 
Green, & Co. The work is addressed, not to philosophers oi^ 
scholars, but to educated persons interested in the results of mod- 
em knowledge. 

— **01d Friends," Blr. Andrew. Lang's new book, to be issued* 
here at once by the Longmans, is not unlike his *' Letters to Dead* 
Authors.'* It describes the meetings of the characters of one- 
novelist with those of another. For example, Dugald Dalgetty 
tells of his duel with one of the ** Three Musketeers," Barry Lyn- 
don describes his playing cards with Allan Stuart Breck (fron^ 
** Kidnapped "), and Trollope's Mrs. Proudie sets forth Becky 
Sharp's assault on the bishop. 

— The April number of College and School (Utica, N. Y.) is a 
"Gen. Spinner number,'' containing two portraits of the ex-^ 
treasurer, with his famous signature appended. The general 
himself contributes the last article from his pen to appear ia 
print, — an interesting reminiscence of his school-days in the 
Mohawk valley, where, as he says, he was *' educated to igno- 
rance." Three pages of the manuscript are reproduced in fac- 
simile. Another facsimile reproduction is a translation, by the 
general, of a German poem, *' Ich bin nicht einsam wen aUein.** 
In his article, " The Watch Dog of the Treasury," A. G. Rich- 
mond relates an incident of the Breckenridge attack upon Wash- 
ington, which strikingly illustrates the foresight of the man who 
was the guardi^ of the country's treasure. *' Spinner, the Stu- 
dent," is an account of the formation of the general's lifelong, 
habit of reading. L. L. Merry, in his " Recollections of Gen. 
Spinner," narrates in a familiar way some things which only an. 
old friend would be likely to know. L. R. Tuttle, ex-assistant 
treasurer of the United States, tells how he tried to persuade the 
general to let Mr. L. D. IngersoU write a memoir of his life, 
while Louis Lombard has a word to say about the general's re- 
markable memory and his garretful of note-books The number 
is eight pages larger than usual, and contains, besides the Spinner 
papers, Mr.^ William H. Hayne's *' Editor's Library Table," and 
the usual departments of college news, literary notes, and book- 
reviews. 

— Messrs. Ginn & Co. announce as published last montik 
** Sidney's Defence of Poesy," edited by Albert S. Cook, professor 
in Yale University. Sir Philip Sidney's *' Defence of Poesy,'' ii^ 
which, says Taine, *' we meet with genuine imagination, a sin-- 
cere and serious tone, a grand commanding style, all the pasaioifc^ 
and elevation which he carries in his heart and puts into hi& 
verse," has not hitherto been accessible to the school and college 
student in a handy and readable edition, notwithstanding the ex- 
istence of one or two literal reprints of the earliest copies. The 
attempt is here- made, by modernizing the spelling and punctua- 
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Electro-Tblegraphy. By F. S. Beecher. x6°. . .40 
Incandescent Electric Lights, with Particular 
Reference to the Edison Lamps at the r'aris 



Exhibition. By Comte Th. Du Moncel. W. 
H. Preece. J. W. Howell* and others. 18** . 



SO 

50 



Induction Co ls : How Made and How Used. 

x8«» 

Strength and Diameter of Electric Conductors. 

By G. Forbes. 8" 40 

Tbi>rbstrial Magnetism and the Magnetism of 

Iron Vesse's. By Professor Fairman Rogers. 

i8» ....' 50 

Thermo-Electricity. By a. Rust 8* 75 

Wrinkles in Electric Lighting. By V. Stephens. 

19° x.oo 
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Air We Breathe, the, and Ventilation. By Pro- 
fessor H. A. Mott. x6° x.oo 

Bad Drains, and How to Test them. By R. H. 



Reever. la* 



1.40 



DiKTY Dustbins and Sloppy Streets. By H. P. 

Boulnois. 13* 50 

Disease and Putrescent Air. By T Rowtan. 8*.. .80 

Domestic Filtration of Water. By E. F. B Den- 
ton. 8* 20 

Drainage o( I'owns. By^ J. Phillips. 8° £0 

DwELLtNG-HouSES : Their Sanitary Construction 
and Arrangements. By Profes:;or W. H. Cor- 
field iS" 50 

Food. The Composition. Digestibility, and Nu- 
tritive Value of. By Professor Henry A. 
Molt x.35 

Health, 'J he Laws of. By W. H. Corfield. 8*.. .50 



SECOND EDITION. 

NATURALISTIC PHOTOGRAPHY 

FOR STCJBBNTS OF THB ART. 

818 pages 8vo., clothe |2.00, post<ige prepaid 
** This book contains a greater amount of Informa 
tion on the artiatio elements to be ooneldered in 
photography than any that we know of.^'' — Scientific 
American, Desoriptiye circalars on application to 

B. ft P. N. 8PON, za Cortlandt St., New York. 

CIRCULAR CATALOGUES 

or 

Sctentiflc Text Books and Industrial Works. 

We are issuing a Beries of Catalogues of Books on 
Soientiflc SnhjeotB pubtiahed by our&elvea and which 
are now eztensiyely used as Text Books and by 
practical men, and hare now ready the following: 

No I. CIVIL ENGINEERING. 

No. II. MATERIALS OF ENOINBBRING. 
Elasticity, Strength, etc., etc. 

No. III. BRIDGES, ROOFS, TRUSSES, 
ARCHES, etc. 

No. IV. HYDRAULICS AND HYDRAULIC 
MOTORS. Water -Wheels, Wind-Mills, Drain- 
age Service Pipe, etc., etc. 

No. V. STEAM-ENGINES, BOILERS, LOCO- 
MOTIVES, STEAM-HEATING, etc. 

No. VI. CHEMISTRY, ELECTRICITY, PHYS- 
ICS, etc. 

No. VII. MATHEMATICS, ASTRONOBUT, etc. 
No. VIII. ASSAYING, METALLURGY, MIN- 
ERALOGY, MINING, etc. 



These Catalogubs contain full titles of books with 
press and other notices and descriptions of the same. 
They are neatly printed and put up in paper ooTcrs, 
and will be sent free by mail to anyone ordering them. 

JOHN WILEY & SONS, 

53 EAST TENTH ST./ Second door west of Broadway. 

HEATEM AMD HELL. By Eman- 
UEL SwEDENBORO. 416 pages, paper cover. 
Mailed pre-paid for 14 Cents in stamps by 
the American Swedenborg Printing and Pub- 
Hshing Society, 20 Cooper Union, N. Y. City. 

~ DICTIONARY 

OF 



EGONOHIG PLANTS 



J 



BY JOHN SMITH, 



Associate of the Linnoean Society^ author oj 

** Historia Filicum. " ** History of 

Bible Plants" ete., etc. 

For more than forty years Mr. Smith was 
connected with the Royal Gardens. Ken., 
which g^ye him remarkable opportunities for 
becoming acquainted with the largest collec- 
tion of liying plants, native and exotic, ever 
brought together: and from 1846, he was 
associated with the late Sir. W. Hooper in 
building up the Kensington Museum of Eco- 
nomic Botany. Based on all this experience, 
Mr. Smith has produced this Dictionary which 
gives under their popular names information 
about plants that furnish the wants of man, 
their history, products and uses. Having 
received a large invoice of this book from 
the London publisher, we offer to mail copies 
postpaid at a discount. 

List price, f 3.50 : our price. $2.80. 

SCIENCE BOOK AGENCY, 

47 liafajrelte Place, Menr York. 

Old and Rare Books. 

Back numbers Atlantic. Century, Harper 
and Scribncr, lo cents per copy, other maga 
zines equally low. Send for a catalogue. 

A. S. CLARK, 

Bookseller, 
34 Park Row, New York City. 
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ACK NUMBERS and complete sets of leading Mag. 
azincft. Rates low, AM. MAG. EXCHANGE. 
Schoharie, N.Y. 



INVALUABLE BOOKS 



FOB THE 



MECHANIC, ENGINEER & SCIENTIST. 

» ■ 

RTSTROl'S POCKET-BOOK OF NECHAHICS. 
m EHGIHEERfflG. 

Nineteenth Edition, Bevised and Greatly 

Enlarged with Original Matter. By Wk.. 

DsNNis Marks, Ph.B.,C.£. (YaleS.S.S.). 

Illustrated. 16mo, $8.50. 

" A library in itself, glTiug a little of everything 
that the engineer and meohsnlo will need to know 
to aid them In eyery-day practice."' — IndustriaX 
Worldy Chicago. 

HARKS OH THE STEAM EM6IME. 

Third Eklition, Revised, Enlarged and Inter^ 
leaved. The Relative Proportions of the 
Steam Engine. By Wm. D. Mabks. With 
numerous Illustrations. 12mo. Extra cloth. 
$8.00. 

", A work of inestimable value to every mechanic,, 
tontaining as it does rules, tables, and directions in 
regard to the steam engine which come into use in 
every-day practical life of the engineer."— Son 
Francisco Wood and Iron. 

ELENERTS OF NODERI CHEMISTRY. 

(.WURTZ.) 

New Edition. Thoroughly Bevised. Trans- 

lated by W. H. Grcxnb. 12mo. Cloth. 

$2.50. Sheep. $8.00. 

** A valuable work as a class-book, and a most in- 
teresting and Instructive volume for the general, 
reader."— JVeu; York School Journal. 

THE CHENICE AMALTSIS OF IROM. 

A Complete Account of all the Best-Known 
Methods for the Analysis of Iron, Steel, 
Pig-Iron, Iron Ore, Limestone, Slag, Clay, 
Sand, Coal, Coke, Furnace and Producer 
Gases. By Andrew Aijezander Blair, 
Chief Chemist United States Board, ap- 
pointed to test Iron, Steel, and other Met- 
als, 1875; Chief Chemist United Statea 
Geological Survey and Tenth Census, 
1880. Octavo. Handsomely Illustrated, 
Extra cloth. $4.00. 

"It Is a hand-book which will be found invaluable 
by the metalllst, and may be considered the best, 
book of the sort in the market."— Bo«ton Courier. 

COHfERSATIOH OR HHES, 

Bbtwbsn ▲ Father and Son. To which are 

added Questions and Answers to Assist. 

Candidates to Obtain Certificates for tha 

ManHgement of Collief ies, a Lecture on the. 

Atmosphere and Explosive Gases, Table of 

Calculations, Rules of Measurements, etc« 

By William H(»^ON. 12mo. Cloth. $1.25. 

Reprinted from the Eighth English Edition. 

'* From the very outset the book has had a marked 
success, and has long since attained an unparalleled 
popularity for a treatise of this kind Its simple and 
exact methods of statement. Its quaint and at times 
picturesque language, Ittf high moral and humani*. 
tarian purpose, and the transparent honesty and 
unquestionable manliness and straightfoiwardness 
of its author, all help to give the book a character 
of its own."— POptiiar Science News^ Boston. 



If not obtainable at your book8ellers\ send direct, 
to the Publishers, who will forward the books, free 
of postage, promptly on receipt of the price. 

J. B. LIPPINCOTT COMPANY, 

PUBLISHERS, 
71s and 717 Market Street, Philadelphia^ 
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-grees loner; and at the same time the air snppljed to a theatre, 
lull, or church must have a teonperatnTe of frooa 60° to 80°. 
Bence the Impossibility of meetloft ail requirements of both heat- 
ing and TentUalEon with aii from one suppl; source at a fixed 
temperature. 8. H. Woodbkidoe. 

Boiton. H&nihta. 
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Souod-Engliab. 

In your review of my ''Sonnd-Eiifiliah, a Language for the 
'World," *in four igmie of March 31, you make some BtatemenlB 
to which, I am sure, your well-known faimen will allow me to 
tiffer a correction. 

You say that I propose "to introduce at fint five new'letters, 
to be followed by six more at a later time," and that you 
* ' gravelj doubt if anj system can be tirought into uae that con* 
tains new letters ; and, if new letters are to be introduced, there 
«re other systems that taave quite as good a claim to be adopted ' ' 
«a mine. 

Now, the fact is that 1 do not introduce a single new letter. I 
distinctly state it as mj idea of the "requirements of a phonetic . 
alphabet" (see p. SI) that "the present equipment of any print- 
ing-otSce must suffice, without the oeceasity of casting new types 
or even employing diacritical marks," and that " all the lead- 
ing type-writers now in uae must be adapted or easily adaptable 
to the new system without desboying their usefulneee in writing 
the present spelling. ' ' Hy whole system is worked out in con- 
{camity with this [vinciple. It is the principal claim I make 
for its superiority over other systems. If jou will kindly turn 
to the " specimM) page " from Macaulaj's " History," on p. SI, 
you will not find a single sign which could not be set up to-day 
in any village newspaper-office between Maine and Calfomia. 

To distinguish a in at trom a in ade, 1 propose a slight altera- 
tion in the type, which may be effected with a penknife; but 
t^is is a trifling matt«r, so much the more as we do not require 
any distinction between the two sounds in ordinary reading-mat- 
ter. 

I do not know of any perfectly phonetic system of spelling in 
which the same result is attained, if we except Hr. Ellis's 
"Oloasic;" but, then, he employ* vowel digraphs, while I do 
not employ a single vowel digraph, excepting, of course, the 
three regular diphthongal sounds ov, oi. and at (in aitU) . 

I do propose Ave very simple alterations for the script; and I 
say, further, that in course of time, when "Sound-English" 
will be firmly established, type-founders will provide us with 



more appropriate forms to designate some of tiie soanda; and 
then, merely for the purpose of offering a compile system, I 
venture to surest what these forms ought to be. Bat I am far 
from advocating their immediate introduction. 

As for the expediency of designating the long vowels by full- 
faced type, and in script by shading, it is, of courae, a matter of 
tqtinion. Ton think it an insnrmounbible obstacle; for, as you 
say, ■ * who will take tite trouble, in rapid writing, to shade now 
and then a letter mote heavily than the rest?" Now, in the 
first place, ' * the rest ' ' are not shaded at all in my system. In 
the second place, do not many systems of stenography distinguish 
sonant from surd consonants by shading ? And do not steni^- 
raphers write rapidly? 

In conclusion, I beg to call attention to the fact that I emplc^ 
full-faced type and shading not only for the long vowels, but 
also for designating the accent, — a fe^ure which I think to be 
as important as it is original ; for I do not know of any system 
of spelling, in any language, in which the accent is thus desig- 
nated, symbolically, without employing a special sign. 

I hope you will not consider this as a fault-finding review of 
your review, coming from an author who cannot bear adverse 
criticism. It is intended only as a courteous request for ftermis- 
sion to lay my own stetement of the facts before the select circle 
of thinkers who subscribe tor your excellent journal. 

A. Ekoflach, 

Hew Toik, lUreh S6. 

Do the Barclayan Descriptive Terms occasioa Obscarity? 

Ik the American Naturaliit lot October, 1889, p. S23, the notic« 
of Stowell's crdnial nerve studies concludes with Ihe remark 
that " ilie adoplion of the Wilderian adjectives and adverbs 
renders them somewhat pedantic and obscure." The lille of this 
communication attributes to Barclay, the anatomical preceptor 
of Richard Owen, Ihe exact descriptive terms which have been 
employed hy many writer*, and which I merely adopted in 1880 
at the Boston meeting of the American AssocialioD for the Ad- 
vancement of Science. The charge of pedantry is not new : bat, 
as that is a matter of custom and tsste, it may be overlooked. 
yince. however, the very purpose of the Batclayan toponymy was 
to eliminate the ohecnrjty which lurks in every anatomical treatise 
or paper known to me in which those or equally exact deiscrip- 
tive terms are not used, I am anxious for speciBcalions on this 
head, and trust tbey may be presented in response to this letter. 

BUET G. WiLDZH. 
IthBOn, H.T.. Harch ». 




ISCOTT'S 

Fmulsion 

, OF PURE GOD LIVER OIL WITH 
\ Hypophosphites of Lime & Soda 

— NOTHING UNUSUAL, THIS FEAT 
BBEN PERFOKMED OVER AND OVER. 

IN. Palatable as milk. En. 

SED BY PHVSICIANS. SOLD BV ALL 

j Druggists. Avoidsubstitutiohs and 



i lei Method of Treating Disease. 

HOSPITAL. RBMRD1B3. 

What are they ? There is a new deptrllire in 
the trestment of diiesse. It consists in the 
collection of the specifics aied by noted specilt- 
istt ofEurope and Amenca. and bringing them 
within Ihe reich of all. For instance, the treat- 
ment pursued by special physicians who treat 
indigestion, stomach and liver troubles only, 
was oblainrd and prepared. The treatment of 
other physicians celebrated for curing catarrh 
was procured, and so on till these incompaiable 
cures now include disease of the lungs, kidneys, 
female weakness, rheumatism and nervous de- 

This new method of " one remedy for one 
disease" mutt appeal to the common sense of 
alt sufferers, many of whom have experienced 
the ill effects, and thoroughly realize the ab- 
surdity of the claims of Patent Medicines which 
are guaranteed to cure every ill out of a single 
bottle, and the use of which, as slatislics prove, 
Aai luiniJ martilomachi lian akehal. A cir- 
cular describing iheiie new remedies is sent free 
on receipt of stamp to pay postage by llosjiital 
Remedy Company, Toronto, Canada, sole pro- 




DO rOU INTEND TO BUILD? 



baaflBOBie UluatraUoBai door plui*. and tnll 
dsBcripttoiia at this popular desian. and aftr-lonr 
others, ranclnt In oost from tBOO (a VJKXi. This 

apeclmauilHliiilafor K ooltsse wlir 

BQd cosUnt 11,100. It oombluas beaut 

" " " "wo laTfe pivcbea, ««! If 

orklDi dwlgu, haling tx 

malMrwhatstylsof abousa jaa m 



smoRuiiUj. s«. a. Sent, (l4rSr^ww. K- Y 



Readers of Science 

■rfsponiiing with er visiting Adv/rtisers, 
onfer a gria I favor iy mentioning tk is papet . 
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CALENDAR OF SOCIETIES. 

Philosophical Society, Washington. 

March 29. — Marcus Baker, Obituary 
liotice of -Edward B. Lefavour; O. H. 
Tlttmaim, Note on the Length of Kater's 
Pendulum; William Eimbeck, A New 
Method of determining Astronomical Dif- 
tervnces of Longitude; Herman Holerith, 
Exhibition of a New Electrical Tabulating 
Machine. 

^ Natural Science Association of Staten 

Island. 

March 18. — Mr. L. P. Qratacap exhib- 
ited specimens of quartz geodes and limon- 
ite concretions, from the iron-mines near 
Four Comers ; Mr. Arthur HoHick showed 
specimens of Anemone hepaiica, L, , the 
•Goumion liverwort, collected in full bloom 
«t Prince's Bay on Feb. 16. The following 
objects were shown: a cannon-ball j' pre- 
sumably a relic of Revolutionary times, 
presented by Mr. S. N. Havens; a stone 
«xe and arrow-head, presented by Mr. M. 
T. Merrill, which had been dredged from 
the bottom of the Kills near Linoleumville. 
The articles were incrusted with barnacles 
«iid bryozoons. 

Exchanges. 

XPree of charge to all, if of aatiafactory character. 
Address N. D. C. Hodges, 47 Lafayette Place, New 
Yorlcl 

A large number of plants from Maine, Connecticut, 
Indiana and Illinois for exchange. Southern and west- 
cm exchangespref erred. Address, enclosing lists, L. N. 
Johnson, 393 CThicago Ave., Evanston, 111. 

for Exchange — Fourteen^ volumes Encyclopedia Brit- 
«nnica (Stoddard's ninth edition), bound in leather-— part 
in original wrappers, all as new— can arrange to furnish 
'volumes required to complete set, and six volumes 
'*^ Am' rican Naturalist *' in numbers. Want kmall screw- 
butting foot lathe and testing galvanometer and rheostat. 
For particulars address A. B. Campbell, McKean Co., 
Bradford, Pa. 

To correspond with colleges, seminaries and other 
-schools where cabinets of fossils and minerals are being 
collected. I have an extensive nrivate collection of 
fossils from every geological period, and minerals illus- 
trating the commop and many of the rare forms*. This 
collection is in duplicate, and the duplicates are for ex- 
change or sale. Every thing is scientifically classified. 
W. A. Bronnell, professor of geology, 905 University 
Ave., Syracuse, N.V. 

I have a number of duplicates of microscopic slides, 
-mostly botanical, which i would like to exchange for 
others not now in my collection. Send list of what you 
liave to exchange and get my list. S. R. Thompson, 
New Wilmington, Pa. 

Corresp >ndence and exchanges solicited with persons 
iaterested in the study of American and Mexican an- 
tiquities. L. W. Ounckel, 36 Elm St., New Haven, Conn. 

I wish to exchange or purchase well-fixed or hardened 
vertebrate cmbrvos for sectioning. Desire specially rep- 
tilian embryos, out will be glad to secure any material 
that 1 do not possess. Thomas G. Lee, M.D., Histo- 
iogical Laboratory, Yale University, New Haven, Conn. 

Wanted— Books and journals, American or foreign, 
relating to Photography— exchanse or purchase. C. W, 
Canfield, 1,391 Broadway, New ^rk. 

Wanted. — Marine univalves of the west coast, from U. 
S. line southward, and froiQ Pacific Islands, offered; ex- 
change from a general collection. — F. C. Browne, Fram- 
ittgham, Mass., Box 50. 

D. £. Willardj Curator of the Museum, Albion Acad- 
emy, Albion, Wis., will answer all his correspondence as 
soon as possible. Sickness and death in the family, with 
many other matters, have prevented his answering as 
promptly as he should have aone. 

I will give 100 good arrojUieads for a fine pair of wild 
cattle horns at least two fflt long. I f you have shorter 
or other horns write me, and also how many arrow heads 
you want for them. 1 will also exchange shells, minerals 
and arrows. W. F. Lerch, 308 East 4th St., Davenport, 
Iowa. 

A few duplicates of Afurex radix ^ M, ramosuty M. 
^randarttf Cassis ru/a^ Harpa ventricosa^ Oliva tri- 
■atula^ O. reticularis^ Cklorostoma /unehraU^ Cypreta 
<aput serpent is^ C. lynx^ Lottia gigantea^ Acmola 
^atina^ Ckama spinosay and some thirty other species, 
for exchange for shells not in our collection. List on ap- 
plication. — Curator Museum, Polytechnic Society, Lou- 
isville, Ky. 



CATABBU. 
Gatarrlial I^aflnesa— Hay Fever. 



A NBW HOME TRBATMBNT. 

Sufierers are not generally tware that these 
diseases are contagious, or that they are due to 
the presence of living parasites in the lining 
membrane of the no<e and teustachian tubes. 
Microscopic research, however, has proved this 
to be a fact, and the result of this discovery is 
that a simple remedy has been formulated where- 
by catarrh, catarrhal deafness and hay fever are 
permanently cured in from one to three simple 
applications made at home by the patient once 
in two weeks. 

N.B. — This treatment is not a snuff or an 
ointment ; both have been discarded by repu- 
table physicians as injurious. A pamphlet ex- 
plaining this new treatment is sent free on 
receipt of stamp to pay postage, by A. H. Dix- 
on & Son, 337 and 339 Wf^x King Street. 
Toronto, Canada. — Christian Advocate, 



Sufferers from Catarrhal troubles should care- 
fully read the above. 

JUST OUT. 

Speech Reading and Articnlation 

Teaching. 

By A. MELVILLE BELL. 

Ptice^ 25 Cents, 

Practical Instructions in the Art of Reading 
Speech from the Mouth ; and in the Art of 
Teaching Articulation to the Deaf. 

[Thia Work— written at the auggeation of Miss 
Sarah Fuller, Principal of the Horace Mann School 
for the Deaf, Boston, Masa.— la, so far aa known, the 
flrat Treatise published on ** Speech Reading.''*] 

%* The above work may be obtained, by 
order, through any bookseller, or post-free 
on receipt of price, from 

N. D. C. HODGES, 
47 Lafayette Place, New York. 

yUST PUBLISHED. 

POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

For use in Colleges and Normal Schools. Price 50 cents. 
Sent free by post by 

N. D. C. HODGES, 47 Lafayette Place, New York. 



Wants. 



CLOCK DIAL 




For the NurMry. 



THIS DIAL 

CoDsietB of a strong card- 
board, S>^ by 4«iDche8, with 
movablt metal hand^ and is 
nseful for mothers of Infttnts 
to record the hoar of last nurs- 
ing, and thus attain regnlaiity 
in feeding. SerriceaDle nl8o 
for teacbTne time to little 
children, and as a toy in Yari- 
ons plays. Mailed on receipt 
of 10 cents, by 

«*BABY0OOI>,9' 

6 Beekauui Street, BTew Torfc. 



RUPTURE 

cured in stipulated time. 
NO DELAY FROM WORK. NO OPERATION. 

Call or send stamp for circular and reference of those 
cured. We have on hand over 300 styles of trusses, from 
$1 up, and suspensories of all Iclnds. Orders filled by 
mail or express to any part of the United States. 

C. A. M. BURNHAM, M.D.. 

X38 Clinton Place, New York. 



A ny person seeking a position for which he is quali' 
fied by his scientific attainments^ or any person seeking 
tome one to fill a position 0/ thts character^ be it that 
o/a teeuher 0/ science^ chemist^ draughtsman^ or what 
not, may have the • Want'* inserted under this head 
FRBB OF coax, if he satisA** the pubiisher 0/ the suiti^ 
abte character 0/ his appiication. A ny person seeking 
t Information on any scientific guest ion ^ the address of 
any scientific: man. or who can in any way. use this col" 
umn /or a purpose consonant with the nature 0/ the 
Paper ^ is cordially invited to do so. 



A 



N ezperlenoed College Professor, with consider- 
able ability in advertising eduoational instita- 
tions, now employed, is open to an engagement. 
Has built up two schools dt advertising. Now is 
just the time to begin work for September opening. 
^* WiUiam,^* 848 East gOth St., New York. 

WANTED by a Cornell University graduate a no-, 
sltion as Chemist in some Manufactnrmg 
establishment. References given. T. B. 

A MfTALLUBOICAL CHEMIST desires an ennge- 
/\ ment with a steel works, iron works, or olast 
inmaoe Has had nine years' experience in all 
branches of steel and iron work, and can furnish 
highest references and testimonials from former 
employers. Address CHEMIST, 4,420 Chestnut St., 
PhOadelphia. Pa. 

A WILLIAMS SENIOR who has had two and one- 
half years* work in oheqiioal laboratory, and 
one year in a biological laboratory, desires position 
as teacher of natural soienoe and lesser mathe- 
matics, desires a position as instructor in these 
branches, or as assistant to some chemist. Refer- 
ences as to ability and character. B. E. Towns, Box 
74, WilUamftown, Maes. 

ABEGULABLY graduated physician in his 82d 
year, who has oeen in active practice for eight 
years, excepting the time he was interne in a hos- 

Eital and taking a post-graduate course, and who 
as done considerable work both in literature and 
science, more particularly connected with medicine, 
being now engaged in editorial writing for one of the 
first-class medical monthlies, wishes to learn of a 
town, not particular as to the size or location, 
where, in aiddition to practising his profession, he 
may become connected with a school or other liiBti- 
tutlon as teacher of elementary and advanced phys- 
iology, chemistry, and hygiene, one or all; or would 
accept position with an older physician who is en- 
gaged in literary or scieniflo work, as an assistant, 
eitner in his practice, or as amanuensis or secretary, 
or in any capacity requiring knowledge of medicine 
and cognate branches: or would accept a position as 
librarian, having had experience as acting librarian 
while at college. Can furnish unexceptionable ref- 
erences as to ability and character, and, if the posi- 
tion offers opportunities for advancement, will 
accept for a time a nominal salary. Is married, but 
has no family beside his wife. Addrese Dr. W., care 
o f QcietKCt. 

WANTED. A Harvard Senior who has 
made a specialty of chemistry, and 
has had some experience in teaching and in 
analysis, would like to secure an appoint- 
ment for the fall. Best of references given. 
Address, J., Harvard College, Cambridge, 
Mass. 

CHEMIST (30) wants situation at once; 
Ph.D., and for three years Demon- 
strator of Chemistry, Leipzig University. 
Practical experience in technical branch of 
the subject. X., 18, Worcester Place, Ox- 
ford. 

ATOUNG MAN aged nineteen, who is a 
graduate of the Exeter High School, 
wants a situation with some Manufacturing 
Chemist or iu Laboratory of some Analytical 
or Private Chemist; must be chance where 
he can have access to books in evening. Is 
willing to work ; has good knowledge of Gen- 
eral Chemistry. Sam. L. Hills, South Lee, 
N.H. 

ASUBSCBIBER of Science wotdd be 
grateful for any information on the 
following points : 1 . As to the kind of wax 
used in ^e preparation of embryological and 
anatomical models; 2. How it can be made 
and manipulated ; 3. References to any liter- 
ature on the subject. Wm. Patten, Grand 
Forks, North Dakota. 

WANTED— Books upon American Arch- 
aeology. My publication, **Fort 
Ancient,'* in exchange. First-class stand- 
ard works only. Warren K. Moorehead, 
Smithsonian Institution, Washington, D. C. 
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A SHORTHAND TYPE-WBITEB. 

A VBRT iDgeoiouB piece of mechanism, intended to lighten 
the labor of the shorthand reporter, is shown in the illustra- 
tion QD this page. It is the invention of Mr. O. K. Anderson 
<rf Boston, and is known as the shorthand tjpe-wrtter. As its 
name indicates, it is an adaptation of the principle of the type- 
writer to on iDstrumeot for recording, in legihle characters, 
the words of a speaker as fast as they may be uttered. It is 
claimed by ita inventor that an operator of ordinary dexterity 
and inMllgence will be able to write from dictation, with this 
inatrument, at the rate of a hundred words per minute after 
only five or sis weeks' practice. It is also claimed that from 
two hundred to two hundred and fifty words may be printed on 



that in England the people neither eat nor grow so many plants 
tor salad as in France. He dwelt, says Nature, npon the nu- 
tritive value of salads due to the potash salts, which, though 
present in cegctahles generally, are eliminated in the process of 
cooking. He then enumerated the various plants which are 
used in salads in France; namely, the leaves of lettuce, corn- 
salad, common chiooory, barbe de capucin, curled and BataviaD 
endives, dandelion in its several forms of green, blanched, and 
ha If -blanched, water- creeses, purslane in small quantities, 
blanched salaify'tops of a pleasant nutty flavor, witlouf or 
Brussels chiccory, the roots of celeriac, rampion, and radish, 
the bulbs of stachys, the stalks of celery, the flowers of nastur- 
tium and yucca, the fruit of capsicum and tomato, and,Mn the 
south of France, rocket, picridium, and Spanish onions. Vari- 




THE ANDERSON SHORTHAND TYPE-WRITER. 



this machine with the same number of strokes required to print 
forty or flfty on an ordinary tjpe-writer. 

The printing is done on a continuous strip of paper, similar 
to that used in the printing telegraph or the stock quotation 
"ticker." After each impression, which may be made by only 
one key, or by all the keys at once, or by any combination of 
keys, the paper is moved forward automatically, ready for the 
next impression. The key-t>oard contains only the most fre- 
quently used letters in the alphabet, the other letters being 
represented by certain arbitrary combinations of those on the 
bo«ird. 

SALADS. 
At the fortnightly meeting of the Royal Horticultural Soci- 
ety recently, M. Henri de Vilmorin, president of the Botanical 
Society <rf France, delivered a lecture on salads, mentioning 



ous herbs are added to a French salad to flavor or garoieb it. 
such as chervil, chives, shallot, and borage flowers. In addi- 
tion, man> boiled vegetables are dressed with vinegar and oil. 
M. de Vilmorin then showed specimens of dandelion, barbe de 
capucin, and witloof, both varieties of chiccory, which he 
recommended to the notice of English gardeners as most ua^nl 
and palatable. He mentioned that from a ton to a ton and a half 
of witloof is daily carried to the Paris market from Brussels, 
where it is grown in the greatest perfection. Specimens o( 
English salads grown in the month of March, and consisting of 
com-salad, lettuce, and blanched chiccory, were sent from the. 
Marquis of Salisbury's gardens at Hatfield. Among the othei 
exhibits was a quaint orchid (Codogyne pandurala) , a native 
of Borneo, sent from Eew Gardens. The flower is bright gre^t, 
like the color of forced lilac-leaves, witb a dull jet-black blotch 
and lines on the lip. 
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FOODS AND FOOD ADULTERANTS. 

There is hardly any subject with which we come into 
such daily and constant contact as that of food, about which 
there is so much i^orance and prejudice; and it is the pur- 
pose here to discuss the nature, properties, and some of the 
chief adulterants of the principal food-products in regard to 
their healthfulness and composition from a chemical stand- 
point. 

There has been a l&rge amount of information published 
in periodicals, official reports, general and monograph vol- 
umes, written in English, French, German, and other lan- 
guages;^ which, however, has not found its way to the gen- 
eral public, who, as a rule, have a feeling of uncertainty and 
insecurity on the subject of most food-products. When people 
hear that a certain food is adulterated, or is a food substi- 
tute, there is immediately a prejudice excited against the 
article, which it takes time and familiarity to allay, because 
they imagine that any substance used as an adulterant of, or 
:a substitute for, a food-product, is to be avoided as being in- 
jurious to health. A moment*s reflection ought to show 
that it would be directly contrary to the food-manufacturer^s 
interest to add to, or substitute anything for, a food-product 
which would cause injurious symptoms, as in that case his 
means of gain would be cut off by the refusal of consumers 
to buy his product. It is true that the unscrupulous manu- 
facturer or dealer does not hesitate to cheat his customer in 
the interest of his own pecuniary profit and gain, but he 
•does not want to poison him. Where, through carelessness 
•or ignorance, injurious substances^ such as the arsenic, cop- 
per, aniline, and other metallic and organic poisonous salts 
-sometimes need for artificial colors, are added to foods, their 
firesence is promptly revealed by the dangerous symptoms 
«7hich they call forth in the consumer. About a year ago 
the case of the Philadelphia bakers, who added chromate 
of lead to color some of their cakes, and thus caused the 
death of several persons, and serious illness in nearly every 
one who ate any of these products, will be recalled by 
many. 

Prejudice about Foods. 

How much this nearly universal prejudice arises from 
misleading and sensational articles and advertisements in the 
daily newspapers, it would be hard to say. That a large 
proportion of the articles suitable for food, and produced in 
all countries, is wasted annually because of this prejudice, 
is undoubtedly true. 

We do not object to eating a live oyster, but prefer all our 
other meats decuiy and undergoing putrefaction to a slight 
extent, in order to get rid of the * 'toughness," as it is gener- 
ally called, produced by the rigor mortis. Some people like 
to let the putrefaction proceed further until the meat is 
^*gamy." The Texan cowboy eats goat's meat in preference 
to that of the cattle and sheep he is herding. Toung pup- 
pies, rats, and birds' nests are considered delicacies by the 
•Chinese. Frogs' legs and snails are among the highest 
priced dishes served at Delmonico's. Except the bones and 
Ihide, every part of an animal slaughtered for food is eaten 
hy most civilized nations, — the brain; tongue; blood in the 
•shape of black pudding and sausages; the liver; heart; 
lungs; stomach as tripe; the pancreas, thyroid, and sublin- 
gual glands, which are called sweetbreads, and considered a 
threat delicacy; the feet in the way of jellies, and pickled; 
the intestines as sausage covering, etc. In the markets of 

> In the report of the ComintMioner of Internal BeTsnne for 1688» pp. zi- 
xzlll, will be found a short bibliography of the leading publications, prepared 
hj the writer. 



Paris there is a steady demand for horse-flesh as food. The 
Ambs and other nomadic tribes prefer mare's or camePs to 
cow's milk. Many people would as soon eat a snake as an 
eelf yet the latter commands a higher price than most fish in 
many parts of the world. Lobsters, which are the scaven- 
gers of the sea, are eaten by people who would not touch 
pork. The Eskimo, who eats blubber and other solid fats, 
and the native of the tropics, who **butters'' his bread with 
a liquid vegetable oil, have the same object in view; viz., to 
supply a concentrated form of fuel. The squirrel is consid- 
ered a great delicacy in many parts of this country, but is 
not eaten in England. The vain efforts of Professor Riley 
some years ago to induce the starving people of Kansas to 
eat the food they had at their doors, — grasshoppers, sorghum 
and millet seeds, and squirrels, — himself setting them the 
example, will be recalled by many. 

Our bodies are like a furnace, and require fuel and air to 
sustain the heat of combustion by the constant renewal of 
fresh material and the elimination of the waste products. 
The form, whether solid or liquid, of animal or vegetable 
origin, in which we supply this fuel, depends largely on local 
circumstances, climate, education, etc. ; and, as long as the 
food employed goes to furnish the proper amount of fuel 
material for the maintenance of the body temperature, life is 
sustained. 

The extent of the consumption of any new food will evi- 
dently depend on how it fulfils this requirement as a fuel^ 
and by its pleasing appearance, its palatability, its capacity 
to appease hunger, its wbolesomeness. and its relative cheap- 
ness, attracts public attention. If the new food is a manu- 
factured product, its cheapness will depend upon the possi- 
bility of its production on a large scale from relatively cheap 
materials. ' 

Classification of Foods. 

Foods may conveniently be divided into two large divis- 
ions, — ^the first and chief est, that which the Germans call 
Nahrungamittel, in which the article of food supplies mate- 
rial for the renewing of some structure or the maintenance 
of some vital process, the nutrients; and the second, well 
expressed by the German (}enus8mittel, in which the food 
increases the vital actions to a much greater degree than the 
amount of nutritive value which it supplies would lead one 
to suppose, the stimulants. 

These two divisions can again be subdivided into five dif- 
ferent classes, according as they supply moisture, nitroge- 
nous material, fats, carbohydrates, and 'mineral salts. A 
combination of all five in certain proportions will supply the 
whole wants of the body, or, in other words, make^a perfect 
food. It is not essential that one food should supply aU 
these wants, although this is eminently the case in regard to 
young infants, where the mother's or other milk contains 
the proper proportions of all five classes ; but it is essential that 
it should supply one or more of these materials, so that, by 
judicious combinations of a variety of different foods, the 
proper amount of nourishment may be supplied. 

This classification could be extended much further, into 
simple, compound, easily digested, economical, agreeable, 
fiesh- forming and heat-forming, sweet, acid, etc. 

Chemical Composition of the Human Body. 

Before proceeding further, let us see what is the chemical 
composition of a human body, so that we may have some 
idea of what kind of material the food consists which is to 
support or increase its vital action. 

An interesting collection will be found in some cases in 
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the United States National Museum at Washington, showing 
ihe approximate weights of the chemical elements found in 
the body of a man five feet eight inches high, weighing one 
liundred and forty-eight pounds (Table I.)* It is obvious 
that the composition of the bodies of different persons will 
Tary with age, size, sex, stoutness, etc. ; so that the figuies 
given in the following table can only be considered typical. 

Table L— Chemical Composition of the Human Body 
{calculated by Professor W, O. Atwater). 



Blements. 



Oxygen..., 

Carbon 

Hydrogen. 
Nitrogen . 
Caldom... 



Phoepborua... 
Potassium. . . . 




Total 



Pounds. 


Percent. 

1 


92.40 


62.4 


31.80 


21.2 


14.6'» 


9.9 


4.60 


8.1 


2.80 


1.9 


1.40 


0.9 , 


.84 


■ 


.24 




.12 




.12 


y 0.6 


.04 


» 


.f2 




.02 


b^ 


148.00 


100.0 



CompouDds. Poands. ' Per Cent. 



Water 

Protelne 

Pats 

Carbobydrates... 
Mineral matters. 



Tbtal. 



60.6 

18.2 

15.5 

0.1 

6.6 



100.0 



We find in the above table, that, when the innumerable 
organic and inorganic compounds of which our bodies are 
composed are reduced to the simple form of their chemical 
elements, they can be divided into three groups : first, gases 
(oxygen, hydrogen, nitrogen, chlorine, and fluorine, — five) ; 
second, solids, non-metals (carbon, phosphorus, and sulphur, 
— three)] and, third, solids, metals (iron, calcium, magne- 
sium, potassium, and sodium, — five). Besides these thir- 
teen elements, minute quantities pf a few others, as silicon, 
manganese, and copper, are found in the body. 

The principal materials of which the body is composed 
may be briefiy stated as follows. The flesh (muscles) con- 



sists of water, fat, inosite, fibrine, albumen, myosin, gela- 
tine, certain extractives, and salts of lime, magnesia, potash, 
soda, iron, and phosphorus. Blood is in composition very sim- 
ilar in its elements to that of fiesh. Bone, of which about 30 
per cent is mineral matter composed of salts of lime, magnesia, 
potash, soda, and phosphorus, contains cartilage, gelatine, 
and fat. Cartilage cpnsists of collagen and other gelatinoids, 
with salts of soda, potash, lime, magnesia, iron, phosphorus, 
and sulphur. The brain,, nerves, and spinal cord contain 
substances called protagon, cerebrin, etc., consisting of nitro- 
genized and phosphorized fats, also water, and mineral salts. 
The liver is formed of water, fat, glycogen, and albumi- 
noids, besides salts of potash, soda, lime, iron, and phosphorus. 
The lungs consist of gelatinoids and albuminoids, fibrine, 
various fatty and organic acids, cholestrin, and salts of soda 
and iron, and water. 

Chemical Composition of Different Foods. 

It will seem strange to many that substances seemingly 
as dissimilar as fiesh and wheat should contain the same class 
of chemical elements; yet in both we find water and mineral 
salts, nitrogenous materials, fats, and carbohydrates, as 
Table II. shows. 

Protelne. 

The most important class of food -material is that contain- 
ing nitrogen, which is usually present in the form of albu- 
minoids; i.e., organic substances very similar in chemical 
composition to albumen or *^ white of egg,^'' or in the form 
of gelatinoids, i.e., organic substances similar to gelatine in 
chemical composition ; and it is customary for chemists to 
call both by the generic name of ^^proteine." Lean meat, 
the curd of milk, and the gluten of wheat, consist princi- 
pally of proteine compounds. The ''extractives,^' as chem- 
ists call the organic compounds, containing nitrogen, which 
are extracted from flesh by treatment with water, — ^beef-tea, 
extract of beef, etc., — are interesting, in that they act as 
stimulants, like alcohol, and are not nutrients. The other 
two organic classes of foods, which, however, do not con- 
tain nitrogen, are the fats and the carbohydrates. 

Fats. 

The fats contain the chemical elements, carbon, hydrogen, 
and oxygen, and are known as the glycerides of the fatty 



Table IL— Average Chemical Composition of Different Food-Materials, 



Food-Material. 



In tbe Original Subataoce. 



Ox, flesb, very fat 

** ** medium fat. 

•♦ " lean. 

♦* fat, beart 

♦* lungs 

" Uver 

Cow, flesb, fat. 



ti 



14 



Calf, 

ti 

Mutton, " 

U (I 



Hog. 

«4 



lean 

fat 

lean 

very fat 

meoium fat. 

fat 

lean 



»4 



II 

Horse " 

Blood 

Salmon 

Mackerel ... 

Sbad 

Oysters, flesb 

liquor 

flesb and liquor. 

Woman's milk 

cow's " 

Ooat'B " 

Sbeep's " 

Butter 

Oleomargarine 

Cbeeee, full cream 

. " wbolemUk 

^ skimmed milk . . 



68.06 
78.08 
76.87 
65.66 
81.08 
71.89 
70.96 
76.85 
73.81 
78.84 
63.81 
76.99 
47.40 
78.57 
74.27 
80.82 
64.99 
71.20 
70.44 
80.62 
95.76 
87.30 
87.41 
87.17 
85.71 
80.82 
18.59 
10.57 
38.00 
89.79 
46.00 



Pro- 
telne.* 


£ 




16.75 


29.28 


_— 


20.9» 


5.41 


0.46 


20.71 


1.74 


^_ 


19.61 


► 18.75 


0.10 


12.87 


9.46 


0.21 


19.72 


6.55 


1.69 


19.86 


7.70 


0.41 


20.54 


1.78 


0.01 


18.88* 


7.41 


0.07 


19.86 


0.89 




16.68 


98.61 


0.54 


17.11 


6.77 




14.64 


87.84 


-_ 


20.25 


6.81 


.^ 


21.71 


9.55 


0.46 


18.19 


0.18 


0.03 


21.60 


12.72 


— _ 


19.86 


8.06 


__ 


18.76 


9.45 


— 


9.04 


9.01 


6.44 


1.49 


0.08 


O.TO 


6.95 


1.15 


8.67 


9.29 


8.78 


6.91 


8.50 


8.60 


4.88 


4.99 


4.78 


4.46 


6.58 


6.86 


4.91 


0.74 


84.89 


0.69 


— 


86.89 


1.14 


95.85 


80.25 


1.48 


99.67 


28.98 


1.79 


84.06 


11.65 


8.49 



0.99 
1.14 
1.18 
0.88 
8.98 
1.66 
1.07 
1.89 
1.83 
0.60 
0.93 
l.SS 
0.72 
1.10 
1.01 
0.86 
1.89 
1.86 
1.86 
1.96 
f.09 
9.08 
0.81 
0.71 
0.76 
0.89 
0.66 
9.47 
4.97 
4.73 
4.87 



In tbe Dried Substance. 




85.68 
77.50 
87.66 
67.10 
66.21 
68.99 
68.40 
86.84 
68.17 
98.86 
85.60 
71.26 
97.64 
78.83 
84.89 
94.48 
60.48 
07.28 
68.47 
46.41 
83.49 
46.86 
18.1« 
fPt.VI 
80.09 
84.00 
0.86 

40.80 
40^ 
68.08 



i 

_^_ 
62.37 
20.03 

7.16 
40.04 
12.97 
19.40 
26.59 

7.53 
96.76 

8.88 
61.98 
23.90 
70.96 
94.88 

9.91 

0.94 
85.68 
28.06 
81.97 
10.47 

0.71 

9.06 
80.09 
88.74 
88.46 
85.77 
97.64 
95.05 
48.79 
89.66 
91.68 



j^.^!; 


• 


r5 


< 


.^ 


1.96 


0.16 


4.22 


-_ 


5.19 


0.80 


2.56 


1.10 


20.72 


6.91 


5.77 


1.89 


8.69 


1 0.05 


5.58 


0.97 


4.80 


_ 


9.28 


< 1.18 


1.99 


1 — 


6.54 


—. 


1.88 




1.34 


1.77 


8.98 


0.16 


4.48 


_ 


8.89 


— 


4.72 


_ 


4.56 


48.06 


10.07 


16.61 


49.29 


88.11 


16.98 


49.88 


2.46 


88.06 


6.58 


81.91 


6.8« 


95.59 


4.64 


0.74 


0.76 


0.78 


8.82 


8.80 


8.09 


8.81 


7.85 


6.89 


9.08 



1 Kdnig's Gbemie der menscblicben Nabrungs- und ttenussmlttel (Berlin, 1889), vol. i. p. 1100 et §eq. 
* Nitrogenous substances. * Nitrogen free substanoes. 
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Table IL — Coutinued. 



In THI OBIGIK4L HUBBTANCB. 



In THB DBIBD 8CB8TANCI. 



FOOD»MATBaiAL. 



u 



d 



t 



I 



i 



Wheal , kernel 1 8.87 12.04 

Chaff 18.8711.84 

Rye 18.8710.81 



Barley 14.06 

Oat 12.H 

Maise, 00m 18.86 

Rloe,hulled 12.58 



9.66 

10.66 

9.46 

6.78 

Backwheat 14.1211.82 

Wheaten flour, floe I8.8710.2l 

" «* coarkO 12.8112.06 



" grits 18.06 9.48 

Rye-flour il8.7lll.57 

Barley-flour 1 14.83 11.88 

Oatmeal 0.6518.44 

Commeal 14.21; 9.6S 

Rioe flour. ;I2.88 6.91 

Buckwheat-flour 18.51 8.87 



Wheaten bread, flne 85.69 

" " coarse 40.46 

" biscuit 18.28 

Rye bread |42.a7 

Oatblscult 18.04 

Potato .*. 74.98 

I 
Sweet-potato 8S.62 

Swedish turnip 87.80 



Turnip 
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Beet 87.60 

Sugar-beet 182.25 

Carrot, large yariety 186.79 
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^ Nitrogenous substances. 

acids. The fats, of which there are maDy kinds, hoth animal 
and vegetahle, may he said to he mixtures of three typical 
forms, — the solid variety, stearine, found in almost every 
animal and vegetahle fat; the semi-solid form, palmitin, 
found especially in palm-oil, whence its name; and the 
liquid, oleine, found in olive-oil, human fat, etc. 

Carbohydrates. 

The carhohydrates contain the same chemical elements as 
the fats, hut in difiPerent proportions, and are represented by 
sugar and starch in the vegetable, and by liver-sugar, 
glycogen, and muscle-sugar, inosite, in the animal kingdom. 

The average composition of these three organic classes of 
foods may be given as follows : — 



> Nitrogen free substances. 

The following table by Professor W. O. Atwater shows, 
in the form of debit and credit account, the daily income 
and expenditure of a man doing a moderate amount of 
work : — 





Carbon. 
Per Cent. 


Hydrogen. 
Percent. 


Oxygen. 
Per Cent. 


Nitrogen. 
Per Cent. 


TotaL 


Proteine 


680 
76.6 
44.0 


7.0 

12.0 

6.0 


24.0 
11.6 
50.0 


16.0 
None 
None 


100 


Fata 


100 


Carbohydrates 


100 



Water. 

Water, which forms nearly two-thirds of our bodies, is so 

important a constituent of both animals and plants, that we 

find it in large quantities disseminated throughout their 

structures. 

Mineral Matters. 

The mineral matters contained in both our bodies and 
foods are present in small quantities only. 

Dietary. 

It is fortunate that nature has provided these great varie- 
ties of food, so that man can make a selection suitable to his 
age, occupation, health, and other conditions of life. The 
subject of what are the proper proportions and kinds of food 
suitable to an economical and healthful diet covers too lai^e 
a field for this series of articles ; but it may be stated that 
people generally eat more than is requisite for the mainte- 
nance of their bodies in a state of perfect health. 
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Various standards for daily dietaries for a man doing a 
moderate amount of work have been proposed by various 
authors, and the reader intereUed in such matters is referred 
to the last (third) edition of Dr. T. Konig^s *^Zusammenset- 
zung der mensch lichen Nah rungs und GenussmitteP^ (Ber- 
lin, 1889) for much information on the subject. 

Below will be found a table,* prepared by Professor 0. A. 
Meinert, giving the composition (in grams^) of the daily ra- 
tions of the different European armies: — 



representing the undigested materials, and the difference 
the amount digested. No trouble is found in feeding an ox 
or a horse on a diet of hay and water for a long period ; but 
when a human being is taken for experiment, no matter how 
simple or palatable the food-material may be, it very soon 
becomes repugnant to him, the digestive functions are dis- 
turbed, and the accuracy of the experiment impaired. Qhis 
is especially true where a diet of fat is tried. 

Instead of the living subject, resort Las been made to arti- 
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Digestibility of Foods. 

The digestibility of foods is an important part of this sub- 
ject, and it is to Qerman chemists that we owe the greater 
part of our knowledge. The number of reliable investiga- 
tions and experiments is very small, about sixty altogether, 
and the results obtained are tabulated in Table V. 

Elxperiments in the digestibility of different cattle-foods 
have long been a subject of investigation by the different 
agricultural experiment stations in Europe, and the data ob- 
tained have been made use of in various ways, e.g., in 
quickly fattening; cattle for the market. 

The general method pursued consists in analyzing and 
weighing both the food consumed and the excreta ; the latter 

1 From KOnlg's Chemie der menscbUchen Nahrungs- und GeDussmittel 
(Berlin, 1889), p. 166. 

* One gram eq«alB 15.4 Troy grains; one oance aTOlrdupola equals 88.36 
^ams. 
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ficial digestion, when the food-material has been placed in a 
suitable vessel with a solution containing pepsin, and sub- 
jected, with occasional agitation, to the action of heat, at 
body temperature, for twenty-four hours, portions being 
taken out at different intervals and subjected to microscop- 
ical and chemical examination. 

From experiments made by Herr Jensen^ in the labora- 
tory of the University of Tubingen, it appears that raw meat 
is much sooner digested than cooked meat. The raw beef 
was digested in two hours; the boiled, ** half done," was di- 
gested in two and a half hours; the boiled, "well done," 
was digested in three hours; the roasted, " half done," was 
digested in three hours; the roasted, **well done," was di- 
gested in four hours. 

In regard to the relative digestibility of butter and oleo- 
margarine, the only actual comparative tests on record are 

» Century, xxzir. p. 789. 
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a series made for three days on a man and a boy, by Pro- 
fessor A. Mayer, in Holland.^ In these from 97.7 to 98.4 
per cent of the fat of the butter, and from 96.1 to 96.3 per 
cent of the fat of the oleomargarine, were digested. The 
average difference was 1.6 per cent in .favor of the butter. 
This proportion is so inconsiderable that in healthy persons 
it is of little or no importance. The slight difference ia the 
chemical nature of the two fats wou]d naturally lead to the 
same conclusion, as there is always a larger proportion of 
soluble glycerides in butter than in oleomargarine. 

Dr. R. D. Clark made a series of artificial digestion ex- 
periments for the New York State Dairy Commission,' com- 
paring oleomargarine with butter and other fats, including 
beef and mutton suet, and lard, cottonseed, sesame, and cod- 
liver oils. It was found from these tests that cod-liver oil 
exhibited the most perfect state of emulsion, after which 
came genuine butter, then *^ oleo^' and lard oil, there being 
frequently no appreciative difference between them. The 
other auimal fats and vegetable oils followed. 

For healthy persons the difference between the genuine 
and artificial butter in digestibility was found to be nearly 
inappreciable. Cod-liver oil, which is the most readily di- 
gested of all the fats, cannot always Jl>e tolerated by invalids. 

The difference between the digestibility of a piece of cold 
roast meat and oleomargarine would seem to be in favor of 
the latter, as the greater part of the more solid fats have 
been taken out of the latter in the process of manufacture; 
so that it more readily melts in the mouth and stomach, and 
from its fine state of division is readily emulsified. 

Cooking. 

Cooking, as far as animal food is concerned, has the effect 
of making it more pleasing to the taste, but is unnecessary; 
whereas with certain vegetables, especially those composed 
principally of starch, as grain and potatoes, it is required to 
fit them for use. The proper preparation of food is one that 
has not received the attention it demands. A badly cooked 
meal is more apt to disorganize the system than to prove 
nutritious and beneficial. The general teaching of cookery 
m our schools, both public and private, to girls would un- 
doubtedly result in much improvement in this regard. 

There is in boiling and frying foods a very simple problem 
in physics, which most people ignore; viz., that of latent 
heat. When a piece of meat, a vegetable, or other article 
of food, which is at the ordinary temperature, 60® to 75° F., 
is placed in boiling water or fat, the temperature of the 
solution is lowered proportionately to the mass and temper- 
ature of the article introduced; and it is not until the mass 
has absorbed more heat from the fire that the solution again 
comes to the boil. If care is taken, either by introducing 
the food in small quantities at a time into the boiling solu- 
tion, so that very little lowering of the temperature takes 
place, or by a preliminary heating of the food before adding 
it to the solution, and in every case allowing the solution to 
boil before introducing any fresh material, the soddenness 
of improperly boiled or fried foods will be avoided. 

Food-Products and their Chief Adulterants. 

The great majority of substances used for food adulter- 
ants or substitutes consist of cheap and harmless substances, 
which are not injurious to health, as the following list of 
those most commonly met with in the principal food- 
products will show. This list has been compiled from the 
reports of the State boards of health, the returns of the 
British Inland Revenue Department, the reports of the 

1 LandwirthBOh. Versuohsstationen, 29, p. 21fi. 

> Seoond Annaal Report of the New York State Dairy Commissioner. 



British Local Government Board, and those of the Park 
Municipal Laboratory. 

TobU VL — Food-Products and their Chief Adulterant. 



FOOD-PftODDCT. 



Milk 



Batter. . . . 
Cheese... 
Oltve-olP 
Beer 



Rlrup 

Honey 

Confectionery. . 

Wines, liquors. 



Vinegar 

Flour, bread 

Baker's chemlcalti .. 

Spices > 

Cocoa and chocolate. 
Coffee > 



ADULIBKAMTB. 



Tea 



Canned goods i 
Pickle* 



Water, remoyal of cream, addition of oleo-all<i>- 

lard to skimmed milk. 
Water, salt, foreign fats, artificial colortiig-mattec 
Lard, oleo-cll, oottonseed-oil. 
Cottonseed and other vegetable oils. 
Artificial glucoee, malt and hop substitutes, kkUiib 

bicarbonate, salt, anUseptlce. 
Arttficlsl glucose. 
Artificial glucose, cane-sugar. 
Artificial glucose, starch, artificial essaDces, poIsgb- 

ous pigments, terra alba, gypsum. 
Water, spirits, artificial coloring-matter, fletlttm 

imitations, aromatic ethers, burnt sugar, sstt. 

septlcs. 
Water, other mineral or organic acid, 
other meals, alum. 
Starch, alum. 

Flour, starches of various kinds, turmeric. 
Sugar, starch, fiour. 
Chlcoory,'peas, beans, lye, com, wheat, ookirio(. 

matter. 
Bzhausted tea- leaves, foreign leaves, tannin, lodigo, 

PrussUn blue, turmeric, gypsum, soapBtooe,flSDd. 
Metallic poisons. - 
Salts of copper. 



1 For list of adulterated brands see Report of the Gommlsakmer of Intenul 
Revenue, 1889, pp. 181-184. 
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NOTES AND NEWS. 



Early this month there will be at the New York Academy 
of Medicine a joint discussion upon the pneumonias of this win- 
ter, h\ representatives of New York, Boston, and Philadelphia. 
Provost Pepper of the University of Pennsylvania hasheeD 
appointed to represent Philadelphia. It is hoped that the dis- 
cussion will lead to some positive conclusions as to the moBt 
effective method of dealing with La Orippe, 

— At the meeting, on April 7, of the New York Academy of 
Sciences, Mr. (George F. Kunz presented a paper on a remari[- 
able find of meteorites in Kiowa County, Kan. 

—The American Academy of Political and Social Science, 
organized in Philadelphia in December last, has met with 
unexpected success. It has already over three hundred mem- 
bers, though its working organization is scarcely two months 
old. Its membership list embraces many of the leading 
thinkers and workers in the economic and social field in this 
country and Canada. The first volume of its proceedings will 
appear early in June. 

—At a meeting of the board of trustees of the University of 
Pennsylvania, held April 1, 1890, Dr. Hobart Amory Haie was 
elected clinical professor of the diseases of children, to succeed 
Dr. Louis Starr, resigned. Dr. Hare is a graduate of the Uni- 
versity of Pennsylvania, 1884. He is a descendant of the dis- 
tinguished Dr. Robert Hare, one of the early professors of the 
university. He has done much important original work, is a 
teacher of remarkable excellence, and, since his graduation in 
1884, has won eight prizes for various essays, etc. 

— The third national industrial exhibition of Japan opened 
at Tokio on April 1, and will continue until July 31. The 
dir^tors of the exhibition have given special facilities for 
foreigners visiting their country, having made arrangements 
with railroad and steamboat lines for transportation all over 
the empire at a considerable reduction from the usual rates. 
These arrangements have been made by Mr. Iwamura Michi- 
toshi, vice-president of the exhibition. Special tickets hare 
been issued, entitling the l)earer, on his arrival in Japan, to a 
passport which will enable him to travel through the empire. 
The exhibition includes a display of Japanese products and 
manufactures, art works, curios, etc. 

— The St. Pet^sburg Academy of Sciences has issued the report 
for 1889, which was read at the annual meeting on Jan. IS. 
The report contains, according to Nature^ a valuable analysis of 
the scientific work done by the members during the year. In 
mathematics, Professor Tchebysheff^s applications of simple 
fractions to the investigation of the approximate value of the 
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square root, and M. Isbmenetsky's work on the integration of 
symmetrical differential equations, are especially worthy of 
note. In astronomy are to be noticed O. A. Backlund*8 re- 
searches on the influence of temperature upon refraction. In 
physics, M. Khwolson made an attempt at a mathematical in- 
vestigation of the extremely complicated laws of dispersion of 
li^ht in milk-colored glasses. The exploration of earth mag- 
netism has made marked progress, both as regards the theory of 
diurnal variations and the measurement of magnetical elements 
in Caucasia and Siberia. Besides theoretical work in meteorol- 
ofcy, the Central Physical Observatory has extended its system 
of ^weather-forecasts. Much interesting work has been accom- 
plished in geology, Baron Toll having brought out the first 
'volume of the geological part of the work of the expedition to 
the New Siberia Islands. In the botanical department the 
ehlef event was the publication of two parts of Professor Maxi- 
mowicz's description of the plants brought from Central Asia 
hy Prjevalsky, aa well as the flora of western China, as repre- 
sented in the valuable collections brought by M. Potanin. 
Highly interesting work was done in zoology by Professor 
Famintzyn. 

— When the sun sets in the sea, a carious appearance, as of 
a bluish-green flame, is sometimes observed. This has been 
thought to be due to the light passing through the crests .of 
waves. But Professor Sohncke, as we learn from Naiure^ con- 
siders this view disproved by such an observation as that re- 
cently made by Professor Lange at a watering-place on the 
Baltic. Shortly before sunset, the disk was divided in two by 
a thin strip of cloud ; and, iust as the upper part disappeared 
under the cloud, the blue flame was observed. Thus the cause 
appears to be in the air, not in the sea. It is a case of atmos- 
pheric refraction. And as a planet, seen near the horizon with 
a good teletx^pe, appears drawn out into a spectrum, with the 
more refracted blue- violet end higher than the red, so the last 
visible part of the sun furnishes the blue-violet end of a spec- 
trum. But it would be interesting, Herr Sohncke remarks, to 
determine more precisely the conditions of this not very fre- 
quent phenomenon. Perhaps it requires merely great trans- 
parency of air, as only in this case would the last ray be able 
to give a spectrum sufficiently intense in its blue region. 

— Recently Lord Reay, the governor of Bombay, laid the 
foundation-stone at Poena of a bacteriological laboratory which 
is to be annexed to the College of Science in that town. Dr. 
Cooke, the principal of the college, to whode efforts the estab- 
lishment of the laboratory is due, stated that it was originally 
intended that the study of the diseases of the lower animals in 
Poena should be directed to check the losses from anthrax in 
cattle by the introduction into India of protective inoculation. 
"With this object, Ve learn from Nature, two Bengal students at 
the Cirencester Agricultural College underwent a course of 
study in M. Pasteur's laboratory in Paris. One of these gen- 
tlemen devoted his attention entiiely to sericulture; the other 
studied M. Pasteur's system of vaccination against anthrax. 
He returned to India, and has since conducted some exi)erin>ents 
on cattle in Calcutta. Subsequently Mr. Cooper, of the veter- 
inary service, was deputed to M. Pasteur's institute for instruc- 
tion in the system of inoculation against anthrax. While 
in Paris, Mr. Cooper submitted a report, and explained that 
for the work in* question a special laboratory would be required. 
At the same time he advocated the adoption of artificial gas for 
the culture-stoves and glass-blowing, and for the purpose of 
obtaining the high temperature required for sterilizing vessels, 
instruments, etc. Subsequent inquiry showed that anthrax is 
not the only contagious disease of a fatal nature with which the 
Indian cattle-owner has to contend. He has also to take into 
account rinderpest, tuberculosis, pleuro-pneumonia, and, in 
a minor d^ree, foot-and-mouth disease. It was therefore evi- 
dent that if an insiitution was established for the preparation 
of an anthrax vaccine, its value would be greatly enhanced Jf 
diseases other than anthrax could receive attention. The main 
objects of the Poona Laboratory, therefore, are (a) the prepara- 
tion o'f anthrax vaccine for despatch to districts where anthrax 



prevails; (b) The conduct of experiments in rinderpest v^itb a 
view to the discovery of the pathogenic micro-organism of the 
malady, its cultivation in broth and other media, and attenua- 
tion, so as to provide a vaccine that shall give immunity to 
animals in rinderpest-infected districts; (c) experimental re- 
search into the epizootic diseases generally of the ox and the 
horse; (d) the instruction of trained native veterinarians in a- 
proper method of performing vaccination and of the precautions^ 
necessary to avoid risk of septic infection. 

— A paper on forestry in India and the colonies was reacB 
recently by Dr. W. Schlich before the Royal Colonial Institute 
He said, as given in Nature, that* for seven hundred years a 
gradual destruction of forests of India had gone on. Under 
British rule, the process had been hastened by the extension 
of cultivated and pasture land, and by the laying-down of 
railways. After a time difficulty was experienced in meeting 
demands for timber, and in the early part of the century a 
timber agency was established on the west coast, while in 
1878 a teak plantation on a large scale was made at Nilamhur. 
Through the energy of a few officials, the matter was kept 
before the public; and in 1882, the Forests Department of 
Madias was entirely re-organized. Several acts were passed to 
provide for the management of. the forests under the protection 
of the state, and a competent staff of officers was provided, to 
be re-enforced from time to time by those educated at Cooper's 
Hill* College. Under the charge of the department were some 
55,000,000 acres of forest- lands, and the figures relating to the 
cost of the work done were very satisfactory. Dr. Schlich then gave 
an account of the action of the Australian colonies with regard 
to the regulation of wooded lands by the state, contending that 
in no case had sufficient steps been taken to insure a lasting 
and continuous supply of timber. 

— A preliminary report of the committee on anatomical nomen- 
clature was accepted Dec. 28, 1889, by the Association of Ameri- 
can Anatomists, without dissent. In this report the committee 
recommended (I) that the adjectives "dorsal" and * 'ventral" ^be 
employed in place of ''posterior" and "anterior" as commonly 
used in human anatomy, and in place of '*upper" and *']ower" as 
sometimes used in comparative anatomy; (2) that the cornua of 
the spinal cord, and the spinal nerve roots, be designated as "dor- 
sal" and "ventral" rather than as "posterior" and ''anterior;" (8> 
that the costiferous vertebrse be called "thoracic" rather than 
"dorsal;" (4) that the hippocampus 'minor be called "calcar;" the 
hippocampus mxijor, "hippocampus;" the pons Varolii, "pons;"' 
the insula Reilii, '^insula;" pia mater and dura mater, respec- 
tively '*pia"and **dura." The committee, consisting of Joseph 
Leidy (chairman), Harrison Allen, Frank Baker, Thomas B. Stow- 
ell, Burt G. Wilder, and Thomas Dwight, desire frank and full 
expressions of opinion from scientific and medical journals, and 
from any who are interested in tlie subject. At the 1889 meeting: 
of the American Association for the Advancement of Science, a 
report of that association's committee on anatomical nomencla- 
ture, with special reference to the brain, was made, to the effect 
that during the year some of the members of the committee have 
given to the subject intrusted to them as much time as their reg- 
ular duties would permit. They agree upon one point; viz., the 
advantages, other things being equal, of mononyms (single-woni 
terms) over polyonyms (terms consisting of two or more words). 
Before making specific recommendations or presenting a final re- 
port, the committee thought it advisable that they and other 
anatomists should have an opportunity of discussing at leisure 
the simplified nomenclature employed in certain treatises pub- 
lished during the winter. The treatises referred to in the above 
report are Leidy's "Human Anatomy," and the following articles 
in Wood's * 'Reference Handbook of the Medical Sciences," Vol. 
Vm.: by E. C. Spitzka, "Spinal Cord" and "Histology of the 
Brain;" W. Browning, * 'Vessels of the Brain;" S. H. Gage and 
B. G. Wilder. "Anatomical Terminology;" B. G. Wilder, "Anat- 
omy of the Brain," "Malformations of the Brain," and "Methods 
of Dissection, etc." The members of the committee are Burt Q. 
Wilder (chairman), Harrison Allen, Frank Baker, Henry F. Oa- 
born, and T. B. Stowell. 
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HAS EVERY ONE A NAT[JRAL CALLING?* 

It is Dot a rare occurrence to bear of a person that be has 
-''misBed bis caUing.'* People mean that bis natural faculties and 
endowments are better fitted for<otber kinds of work than tbeone 
in which he is enga^ced. Here, then, we meet with the presump- 
tion that the person in question is especially well qualifled for a 
particular occupation. Upon this presumption is based the mean- 
ing of the word ** calling.'' He who is called to perform a certain 
kind of work or to fill an office is given credit for the qualifications 
it requires. 

But let me ask, is there any such thing as a natural calling for 
-every one ? that is to say, is there in man a combination of facul- 
ties which qualifies him for a certain kind of activity, and for no 
other? Is he predestined, if I may use the term, to bis calling, 
fej the peculiar mixture of natural gifts be possessed 

The Germans are apt to answer this affirmatively. They main- 
tain that every one is particularly well equipped by Mother Nature 
for one kind of activity, but that it is difficult to discover for 
•which one, and that many persons fail in discovering it, choosing 
A field of occupation for which Nature has not intended them. 
In many cases their chosen profession or occupation is not the 
Tight one, which is illustrated in numerous cases. In truth, the 
fact that many pursue a calling in which they are not successful 
«eems to indicate the strength of the argument. Yea, " to miss 

» Paper read before the Anthropological Society in Washington, March 18, 
t>ased on Professor Rohrbach's treatise on this question, by L. R. K. 



OQe*s calling " was a proverb long before Bismarck characterized 
the journalists ad men who had missed theirs. 

In America we are apt to answer the question in the negative, 
and just as emphatically. The American will grant only in rare 
cases that a man may have a natural calling. Generally it is 
as5ierted that every one has the calling to earn his livelihood: and, 
as to the different kinds of bumnn activity, our reverence for the 
self-made man prompts us to believe that every one is capable of 
doing any thing, provided be takes bold of it with pleasure and 
good-will. 

Here, then, we have two opposite opinions, — on the one side, 
tbe German idea, that every one is equipped, that is, called for, a 
special kind of work, which idea has been developed in tbe most 
ideal manner, and defended by the ablest arguments; on the other 
side, the American idea, that every one may be or is prepared for 
or called to many, if not to all kinds of work. Which of the two 
id* as is correct, — either or neither of them ? If neither, which 
one comes nearer the truth? 

In order to answer these queries understandingly. it will be well 
to inquire into the origin of tbe two diametrically oppor^ed ideas. 

The Germans are an old nation, with a history and national 
culture of more than a thousand years. When first appearing upon, 
the hi$>toric stage, they were divided into ranks. — in high and losv 
nobility, free-born retaineis, and nerfs or servants, among whom 
were again dis^tinguished body-servants and servants of tbe estate. 
When through war and strife, particularly in consequence of 
hostile invasions, it was found necessary for many to leave their 
isolated abodes, crotvd together in cities, and live securely side by 
side behind ramparts, palisades, and town-walls, the f^ocial status 
of former times could not be retained. It was hard to give up 
privileges, for he who is in possession shuns the change; and it is 
proven in history that it is easier to yield an inborn right than to 
relinquish a privilege (a private right). But necessity knows no 
laws. The privileges of the free- bom were disregarded in towns 
where all bad to live together, side by side, and the will uf the 
majority became law. Tbe cities were populated, and soon be^ 
came the very backbone of resistance to oppression and trans- 
gression of princes and nobles. In due course of time, inequalities 
vanished, and the citizens acquired equal rights, though not until 
after hard struggle and civil strife. 

Even noblemen found it necessary to resort to some occupation 
where every one was obliged to make a living ; and so we see 
families of great repute and noble name become merchants, 
armorers, etc. And just as among the Romans some trades were 
despit^ed, we see in the cities of Geru^any that some occupations 
became honored, others despised and detested. The patriarchal 
government of those times soon regulated every thing, even the 
numtier of masters in each trade. Guilds sprang into existence, 
originally for the protection of their members, after «rard for the 
exclusion of outsiders. Soon the guilds wei^ sharply defined, 
and formed communities within the community. Even within the 
narrow confines of a guild numerous grades and subdivisions were 
established. There were tailor, carpenter, weaver, cobbler guilds, 
etc. Joiners and carpenters were not permitted to oonfound each 
other's work, any more than could nail-makers and blacksmiihs, 
bricklayers and stonemasons. The cobbler who made men's boots 
and sho^s was prohibited from making ladies* shoes : that was 
meddling with some one else's trade. 

These guilds have a history of eight hundred years. Their per- 
nicious influence upon culture and civQization is a matter of his- 
tory, and need not be stated here; but it must be mentioned that 
they fostered the idea of seclusion and separation. They gave rise 
to tbe idea of a predestined calling for every one; and this idea be- 
came so predominant, that the accident of birth decided not only 
nsttionality and religion, but also the calling of the child ; and to a 
limited extent this is still the case in our times. 

In this country we ridicule tbe. idea. Here the new-bom child 
is not placed face to face with ^uch an idea. He breathes the 
free aur of a country which enjoys political and social liberty, as 
well as liberty of trade. In Germany the child seems to inherit 
tbe germ of the idea that hisde.stiny is preconceived, an<l he inhales, 
figuratively speaking, an atmosphere which is fitted to develop 
this germ. A child of German parentage in America may inherit 
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same tendency, bat this tendency dies away under the influ- 
i of the unfavorable circumstances surrounding the child, 
ry thing here is opposed to it : the currents of American 
ight admit of no such presumption. The inherited temiency 
9 00 nourishment whatever, and dies out. 
bat the guilds should have fostered the idea of piedestination 
rldent. That the son should adopt the business of the father, 
v^faich he had grown up, the peculiarities of which he had 
wn from early childhood, was something so self-evident, that 
custom became an established rule. 

ist consider this : the fa therms shop was ready for him to step 
, material and goods were stored up, resources for this par- 
lar business and a market were found, custom was secured; in 
t, the father had warme<i the nest so Licely, that the son would 
i been a fool to fly away into insecure circumstances to fight 
bard battle for subsistence. 

> all this came another powerful motive: liberty of trade, and 
right to settle in any part of the country, are of very recent 
in in Germany. Not only the guilds proved obstacles to the 
3t development of the nation^s resources, but also the great 
iber of independent and often antagonistic states and princi- 
ties aad their governments. Though, through the peace at 
oster and OsnabrQck at the close of the thirty years* war, two 
dred of these petty states were wiped out of existence, there 
remained more than three hundred and fifty of them up to 
beginning of the nineteenth century ; and every little father- 
l had its own government and boundary posts. Not even the 
t to change one*s domicile within these posts was readily 
ited. It was considered rank heresy, and an outrage upon 
^-honored custom, to speak of leaving; it was high treason to 
e; and so the son staid where his cradle had stood. Of course, 
ipent a few years in travelling as journeyman, plying his 
e under renowned masters; but soon he returned to the old 

his exclusiveness was particularly strict within the walls of the 
8. Since their inhabitants had, by natural increase, filled the 
06 to overflowing, the city government prohibited outsiders 
1 settling in town. The elders of the guild determined upon 
rtain number of masters who could ply their trade: no others 
e permitted to open a shop, lest competition might play h^voc 
1 their bread and butter. Even the sons of masters had to wait 
the death of their fathers before they could start in business 
ecome masters. As the number of inhabitants was literally 
ted by town- walls, so was the number of tradesmen by harsh, 
trary rules. No wonder that hundreds, thousands, and him- 
I- thousands packed up and left, never to return. 

our own century it was reserved to remove the tyranny of 
da in Germany; and liberty of trade and settlement has only 

1 secured by law during the last fifty years. This could never 
s happened if the cities had not first broken their choking 
E-ring. — the town-walls, — and levelled their ramparts. It 

a sequence of the marvellous change in warfare inaugurated 
^^apoleon I. Thus we see a beneficial sequence following the 
ific infiuence of war. Such imposing armies as were massed 
itber (1,800,000 soldiers went to Russia under command of 
oleon) made a mockery of town- walls and ramparts, built and 
»wn up before gunpowder was invented; and they were soon 
I down and levelled by the citizens. After the restless little 
i Napoleon was safely stowed away as a prisoner on the Island 
t. Helena, a time of peace of more than fifty years followed ; 
, io I all the many buds broke open, and out of musty streets, 
from behind mouldy town- walls, sprang an exuberantly bloom- 
life in every domain of human exertion. Now additions from 
lide were welcomed in town. The cities swelled. The band 
i had checked their growth was torn asunder, 
[owever, a state of things such as I have indicated had existed 
more than eight hundred years, and had developed a certain 
le of thinking and acting; had ripened certain deep-rooted 
Indices; had imprinted upon life in Germany an almost indeli- 
stamp ; in fact, it had nurtured the idea of a natural calling 
every one; and it need not be wondered at that there is still 
rong current of thought in Germany which directs, or misdi- 
8, the destiny and future of many a child. 



Now turn to the Union. Here the people began, about two 
hundred years ago, where the Germans stand now. Here we 
never had town-walls, never any guilds, no limitation as to num- 
ber and grade of practitioners of trade. Here we had no hostile 
neighboring nations lurking about to invade our territory and 
take us unawares. Free and unmolested, the people built their 
houses, towns, and cities, — built them upon the virgin soil under 
God's free heavens, without fear of sieges and scaling-ladders. 
Every one was permitted to come, and he was welcome to build; 
and if he thought he could earn his daily bread, he could do so 
without fearing any arbitrary limitations by guild regulations. 
Competition has ever been absolutely free in this country. The 
liberty of trad^, like political liberty, has iis own regulator./ 
Trades and industries are governed by the steady force of the law 
of supply and demand, and the sleepless instinct of gain prompts 
us to heed that law. 

The American farmer-boys of '* ye olden time " (and they were 
greatly in the majority) were raised in a most excellent school, 
that of necessity. The great distances between the farm and the 
centres of trade made them lend a hand at almost every trade. 
They learned to repair shoes, wagons, and implements, to shoe 
horses, ply the carpenter's and joiner's trade, etc. They were not 
exclusively farmers. The idea that a man is predestined for one 
kind of labor, and for no other, never occurred to them. 

The peculiarly advantageous circumstances of the New World 
for gaining wealth ; constant immigration of skilled laborers from 
all civilized nations; a restlessness, which became permanent, 
caused by a constant westward movement of the people ; the hope 
to enrich one's self still more quickly elsewhere, — these motivea 
stirred all the powers of the nation into a mad whirl. A constant 
shoving and pressing, an unceasing roaming about and seeking 
luck, became the ruling passion of the people. The idea of taking 
root in a community rarely prompts any one here. Is he not the 
citizen of a country the extent of which is so great that it takes 
him six months to cross it on foot from east to west ? Compare 
with such magnitude some small German principalities through 
which one could pass on foot conveniently in a day. 

Now, when the American does not like one place, or if he fails 
to catch luck or to secure a fortune in one occupation, he simply 
turns to another ; and so he changes readily from professions to 
trades or to farming, as circ:umstancee seem to favor the one or 
the other. Since the people have never known town- walls or 
guilds, they do not entertain the idea that a man should devote 
his life to one thing exclusively. It is not at all astonishing to 
see a man shift from book-keeping to cigar-making, from farming 
to practising law or medicine, from working in a machine shop 
to doing this glorious country inestimable service as policeman or 
legislator. 

We must not for a moment entertain the idea that this is con- 
ducive to great mischief. It is not : I rather think this freedom 
more beneficial than the humiliating bondage to which, according 
to the German usage, a man is condemned who has *' missed his 
calling," and has to abide by the consequences of his folly. Let 
me repeat, liberty always has a regulator in itself. Free choice 
of occupation follows laws which are as unerring as the law of 
gravitation. No guild regulation could ever compete with them 
in e£fectiveness. Nature's law of the ** survival of the fittest," 
though terribly cruel, is very effective. 

And now we come back to our question, Is every person pre- 
destined for a calling? Approach the question regardless of 
preconceived notions, and you will have to consider that every 
one has his own peculiar face, his own form ; each of his limbs or 
hands is peculiarly shaped, and cannot be duplicated by that of 
any other human being. His senses and faculties are in their 
combination so wonderfully and peculiarly arranged, that there 
may, perhaps, be found a similarity, but never an exact duplicate. 
This proves, if any thing, that no two men can be exactly alike 
in faculties, qualifications, tendencies, and accomplishments, so 
as to feel at any time, and under all circumstances, exactly the 
same impulse for action. Every one will move in a direction 
differing from that of all other men. Evidently, then, the pecul- 
iar mixture of which every individual consists tends toward con- 
firming the belief that everyone has a calling; that is, every person 
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must be specially well fitted for one kird of work, and for no other 
as well. 

That would eeem to settle the queetion, but H does so only ap 
parently. The child is a ** soft and yielding being." Piant-like, 
he accotnmodates himself to influences which p*ay upon him. 
His aptitudes grow exuberantly on the one side, and become 
crippled on the other, as friendly or hostile influences prevail. A 
Symmetrically shaped plant will become twisted and distorted if 
placed against a wail. It depends upon the tieatment of the 
gardener, whether a tree will spend its energy in producing leaves 
or fruit. A boy six years old may have a talent for art, his sense 
of form and color may be very pronounced; yet after five years 
he may be found to have apparently lost that fapulty, and devel- 
oped in a direction which makes the observer prophesy that the 
boy will become a great lawyer. And, again, after some years 
he may be found to have developed great skill in manual occupa- 
tion, having apparently pressed into the background bis liking of 
art and literature. 

These are no hypothetical cases. Every obaervant educatur 
will have come to the conclusion ere this, that it is utterly un- 
fruitful and perilous to fore ordain a pupiFs future. This being 
the case, it seems to me wise to follow the advice of eminent men ; 
to wit, develop harmoniously all the talents that manifest them- 
selves in the child, and leave the choice of occupation or calling 
to the developed and ripe judgment of the youth. Do not make 
this choice irrevocable. Give every one the greatest possible 
freedom for changing his profession, or occupation, or cciUing (or 
give it whatever name you will), if he comes to the 'conclusion 
that be missed it in his first choice. A human being who has had 
the chance and manifold opportunities for testing his natural 
gifts, and is permitted to exert himself in many directions, will 
certainly find his natural calling, and achieve great success. Let 
there be no arbitrary rules, no guild regulations, but let us main- 
tain that liberty of action which has made this nation what it is, 
the greatest, noblest, most talented, most energetic, most suc- 
cessful, and therefore happiest, nation on the face of the earth. 



HmDU ARITHMETIC. 



EXTBOFEANS who have resided in India have frequently expressed 
astonishment at the rapidity with which arithmetical calculations 
are mentally made by very small Indian boys. Some account, 
therefore, of the Indian method of teaching arithmetic, which is 
believed to be superior to the English methods, is given by Fred- 
eric Pincott, M.R.A.S., in the April number of Knowledge, and 
will probably be interesting to our readers. 

The arithmetical system of Europe was revolutionized by India 
when the so-called Arabic figures which we daily use were bor- 
rowed by Arab traders to the Malabar coast, and by them intro- 
duced into Europe. It was Indian intelligence which devised the 
method of changing the values of the numeral symbols according 
to their positions. This ingenious conception rapidly superseded 
the older methods, and gave enormously increased facility to 
arithmetical computations as compared with the Greek and 
Roman and the older Arabic methods. 

In order to explain the present Indian system of arithmetic, it 
is necessary to premise that the Pdndhes, or schoolmasters, em- 
ploy a number of terms unknown to English teachers. These 
terms have been invented for the purpose of facilitating calcula- 
tion, and the astonishing results achieved cannot be understood 
without comprehending the terms employed. The strangeness of 
the names of the figures and fractions arrests the attention of 
every student of Hindi. Few attempt to master the fractions; 
and there are some who, after many years' residence in India, 
cannot repeat even the numbers from one to a hundred. 

Indians use monosyllables similar to ours, from 1 to 10; but 
from that point the words are built on the model of *^ 1 and 10," 
«* 2 and 10," ** 8 and 10," etc.,» up to •* 8 and 10 ;" but the word 
for 19 means *' minus 20.*' After 20 the same method is con- 
tinued ; ** 21 "being impossible, the form is invariably ** 1 and 



20," " 2 and 20." up to »* minus 30," •* 30," " 1 and 80," and 
on. This method of nomenclature goes back to remote antiquity^ 
for the old Sanscrit language presents the same peculiarity.* The 
object of this nomenclature is to facilitate computation ; for, in 
reckoning, the mind has to deal with the even tens, the simplest 
of all figures to multiply. Thus the question, ** 9 times 19," ia 
not a simple one to an English child ; but the Indian boy would 
be asked, ** 9 minus- twenties." In an instant he knows that he- 
has only to deduct minus quantities from 9 twenties, and the 
answer 171 comes before the English boy has fully realized tt» 
question. The formidable difficulty of the is thus completelj 
got rid of by a mere improvement in nomenclature. 

Another advantage that the Indian boy has is the use of short* 
mostly monosyllabic, terms for every ascent in the decimal 8c»]e^ 
thus such lumbering expressions as ** one hundred thousand " are> 
unknown to him, the simple word hlkh conveying the idea folly 
to his mind. Bo, also, '*one thousand millions" is arb; *^'ooq- 
hundred thousand millions" is kkarb; and so on. The advan- 
tages of this terseness must be at once apparent. 

It is, however, with respect to fractional numbers that the ad- 
vantage of the Indian system of nomenclature becomes most con- 
spicuous, when once understooi. They employ a large number 
of terms, which are gi^ep below.* 

These terms are prepsced when used in combination with whole' 
numbers, the ol^ject being to present the special modification to 
the mind before the number itself is named. Complicated as thi» 
nomenclature appears at first sight, its difficulties disappear wben 
brought lo the test of practice. It is the outcome of centuries ot 
practical experience, and the thoughtful application of means to 
an end. It will be sufficient to illustrate the use of these w«ni% 
and the extraordinary arithmetical facilities they afford, if the 
use of paune is explained, that is, |, that being the fraction 
which the English child has most trouble with. The Indian boy 
knows no such expression as ** two and three-quarters ; " in fac^ 
the term '* three-quarters *' in combination with whole numbers 
has no existence in his lanf^uage. His teacher resorts to the same. 
device as has been explained when speaking of the figure 9 : he 
employs a term which implies " minus." By this process 2f be^ 
comes pauve tin, that is, '* minus 3,*' or *< a quarter less 3 ;" and 
in the same way 3| is paune eh&r, that is, ** minus 4 ; " and so on. 

Precisely the same plan is adopted with reference to the term 
savd, which implies <* one-quarter more :" thus 8^ is $atc& tin s=^ 
** plus 3 ; " 4cl is satrfi chdr ='* plus 4 ; ' etc. It will now be seen 
that the ithole numbers form centres of triplets, having a minuft. 
modification on one side, and a plus modification on tbe other,. 
This peculiar nomenclature will be clearly apprehended by the 
following arrangement : — 



29ii paone-tin — 8 ) M^PAone-chftr— 4) 
8 tin 8> 4 ch&r AV 

ww&-tln-f8t 4H wwArohtr 4-4 i 



494 psnne-pAnoh —5 
5 p&Dob 6 

5^ sawA-p^noh +5 



\ 



1 This ig also the original meaning of the English words "eleven,^^ "twelye, 
etc., Qpto "nineteen/' 



^^ 



In multiplying the^e fractions, therefore, the Indian boy has U^ 
deal with only the minus and plus quantities. A simple instance 
will illustrate this. ** 7 times 99f " would fc>e a puzzle to an Eng- 
liBh child, both on account of its lumbering phraseology, and the 
defective arithmetical process he is taught to employ. The Indian 
boy would be asked, *' S&t paune-sau f"— three words meaning' 
* ' seven minus-hundreds ? " The very form of the question tdla 
iiim that he has only to deduct 7 quarters from 700, and he in- 
stantly answers 698^. Equal facility is found with any similar 
question, such as **5 times 14f ? " The Indian boy is asked, ^'P&nch 
paune- pandrah?" i.e., **5 minus-fifteens?" As the words are 
uttered, he knows that he has only to deduct 6 quarters from & 
fifteens ; and he answers at once, ** Paune chau-hattrah,*' Le,y 
" a quarter less four and-seventy " (73f). 

So much for the machinery with which the Indian boy worira. 
The more it is understood, the more it will be appreciated. It is 
undoubtedly strange to our preconceptions ; but it would be a 

1 In the ancient language there was also an optional form in oonf ormit j wltli 
the English method. 

9 P&,o = ^ ; &dh = ^ ; paun = ^ ; panne = — H 04 lessthanany number to^ 
which it is prefixed); Baw& = 1^ (^ more than any number to which it la pre- 
fixed); s&rhe = -f H (H more than any number to which it is prefixed); dezh 
= 1^ Ca number -(- half itself); pawann& = 1^; arh4,t = 2^ (twice and a halt 
times any number); h(lnth& = 8H; dhaunch& = 4^; pahftnch& = S^. 
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il Ueaeing to our country if corresponding suitable terms were 
inyented, and this admirable system were introduced into all our 
schools. 

Some Europeans have sought to account for the surprising re- 
sults attained by Indian children, by attributing them to special 
mental development due to ages of oral construction. It is per- 
fectly true that Indians rely more on their memories than on 
artificial reminders, and no one can come into oontaci with the 
people without being struck by their capacity for remembering. 
It is well known that many of the ablest men the country has 
produced could neither read nor write ; but they hardly missed 
those accomplishments, for their minds were frequently stored 
with more information, which was more ready to their command, 
than that possessed t>y the majority of book-students. It is well 
known that Ranjtt Singh could neither read nor write, but he 
knew all that was going on in every part of a kingdom as large 
as France. He was an able financier, and knew at all times 
accurately the contents of all his treasuries, the capacities of his 
large and varied provinces, the natures of all tenures, the relative 
power of his neighbors, the strength and weakness of the English, 
and was in all respects a first-class administrator. We commit 
the mistake of thinking that the means to knowledge is knowl- 
edge itself. This induces us to give all the honor and pnzes to 
reading and writing, and leads us to despise people, whatever 
their real attainments may be, who have not acquired the knack 
of putting their information on paper. It ought to modify our 
opinion on this point to reflect that the architectural triumphs of 
India were nearly all built by men who could neither read nor 
write. Another illustration of dependence upon memory instead 
of paper can be found in the Indian druggist, who will have hun- 
dreds of jar8» one above another, from floor to ceiling, not one of 
them marked by label or ticket, yet he never hesitates in placing 
his hand on the right vessel whenever a drug is required. The 
same, to us, phenomenal power of memory is shown by the ordi- 
nary washermen, who go round to houses with their donkeys, 
and collect the clothes, some from one house, some from another. 
These they convey to the river and wash, and, in returning with 
the huge pile, never fail to deliver each particular article to its 
rightful owner. 

The Indian boy^s first task is necessarily to commit to memory 
the names of the figures from 1 to 100. He is next taught that 
there are nineteen places for figures, and their names. These 
correspond to our units, tens, hundreds, etc.; but the monosyllabic 
curtness in the names of the higher numbers is his distinct ad- 
vantage. 

What we call the multiplication table then begins. In England 
the multiplier remains constant, and the multiplicand changes: 
thus children repeat, "twice one, two; twice two, four; twice 
three, six;'* etc. In India the boy is taught to say, *' one two, 
two; two twos, four; three twos, six;*' etc.; his multiplier chan- 
ging, while the multiplicand remains fixed. Another peculiarity 
is this: he begins at 1, not at 2; and this furnishes him with a 
series of most useful collective numbers. Here, again, the Eng- 
lish language lacks terms to translate the first table, but an idea 
may be gained from the following attempt: one unity, one; one 
couplet, two; one triplet, three; one quadrat, four; one pentad, 
five: etc. 

These names for aggregates, as distinguished from mere nu- 
merals, are of much value to the boy in the pubsequent processes, 
and give him another distinct advantage. 

In learning these tables the boy is not carried beyond 10; that 
is, he goes no further than **two tens, twenty," "three tens, 
thirty," etc.; but to make up for that forbearance he is carried on 
in this process of multiplying figure by figure not only to 12, or 
up to 20, but be goes on tbrougii the thirties, and dees not make 
his first halt until he gets to "ten forties, four hundred.*' In 
achieving this result something more than mere memory is 
brought into play, for he is taught to assist bis memory by refer- 
ence from one table to another; thus the first half of the six table 
is contained in the three table, etc. 

A short supplementary table is next taught, beginning at 11 x 
11 to 20 X 11, and then proceeding to 11 x 12 to 20 x 12, and 
so on up to 20 X 20. This method reduces considerably the tax 



on the memory; for one^half of the table is obviously the same as; 
the other half, and therefore only half calls for special effort. 

The boy has now committed to memory the multiplication of 
every figure from 1 X 1 to 20 X 20, and in addition he knowa* 
the multiplication of every figure up to 40 by the ten *' digits." 
It will be observed that both tables end at 400 (10 x 40 and 20 X 
20); in fact. 4 is the most important factor in Hindu arithmetic, 
all figures and fractions being built upon multiples and fractiona. 
of it. 

At this point, instead of practising on imaginary sums in the 
hope of learning arithmetic empirically, the Indian lad immedi- 
ately proceeds to tables of fractions, the first being the multipli-^ 
cation of every figure from 1 to 100 by f. Here, again, f would 
be the last fraction we should attempt; but in India it is the first, 
and, by the superior system of nomenclature there in use, it is a 
very easy affair. The boy, knowing the multiplication of the- 
whole numbers, is taught to deduct the half of the half (^), and 
the thing is done. Memory is assisted by observing that every 
multiple of 4 is a whole number, and that the number below it 
will always be a Bawd of the next lower figure, and the number 
above it always a paune of the next higher figure. Thus in 
answer to the question | x 86, the Indian boy says mentally, 18,. 
9. 27; he also knows that 86 is the ni\}th multiple of 4, and by im- 
mediately deducting 9 can get his 27 that way also. Knowing,, 
also,' that 86 is a multiple of a 4 yielding 27, he knows that 85 will 
yield sawd Miobbia (26^), and that 37 will yield paune athd,i&. 
( — 28=271). In this way three-fourths of the table is a matter of 
logical necessity, resting on the elementary table previously 
acquired. 

In the next table the boy is taught to multiply every figure 
from 1 to 100 by H. This, of course, is precisely the reverse of 
the last: the i is ascertained and added, instead of being deducted. 
Here, again, the multiples of 4 are whole numbers; but the fig- 
ures preceding result this time in a paune^ and those next fol- 
lowing in a satrfi. This table also costs but little effort when, 
thus taught. 

The next table teaches the boy to multiply from I to 100 by li„ 
and of course means simply adding half tlie multiplier to the fig-- 
ure itself. 

The next step, multiplying from 1 to 100 by If, is achieved by^ 
simply adding three-quarters of the multiplier to the multiplier 
itself, ihe ♦•three-quarters" table has been already acquired by 
the boy, and he has therefore only to add any given multiplier ta 
it. Thus, if asked, "What is 27 times If T he knows that 27 
paunes are 20^: he has therefore only to add this to the 27 itself 
to get 47^ as the instant answer. 

The boy is next exercised in multiplying 1 to 100 by 2i, and he 
is taught to do this by ^ding half the multiplier to the " twice- 
times " table. 

Then follow similar tables multiplying by 8i, 4i, and 5}; and 
the results are arrived at instantaneously by adding to the "three^ 
times," "four-times," and *^five-times'' tables *half the multiplier 
in every case. 

In all these tables the rapidity and simplicity is in great part 
due to the terms employed. The boy is not asked to "multiply 
seventeen by three and a half,'^ or "What is three and a half' 
times seventeen?" or puzzled by any other form of clumsy ver- 
bosity. The terms he uses allow him to be asked " sattrah 
Mnthe'^ ("seventeen three-and-a-halfs"). His elementary table 
has taught him that 17 x 3 = 51, and he knows that he has only 
to add half 17 to that, and the sum is done. 

The final task of the Indian boy is a money table, which deals; 
with a comage which may be thus summarized : l^damri = I 
takd; 16 take = 1 dnd; 16 dne = 1 rUpi, 

There is a small coin called ddm, three of which make 1 damri^ 
and therefore 48 make 1 takd, and 96 = dnd, 4? being still the 
unit. The table imparts a familiarity in combining these coina 
together. 

This completes an Indian boy's most elementary course of arith-. 
metic; and a little reflection on the great facility for computation 
which Indian children show, and the simplicity of the means by 
which it is effected, ought to make us rather ashamed than boasts 
f ul of our own defective methods. 
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HEALTH MATTERS. 

The Influeoce of Cold on Pneumonic lofettior. 

Db. Q. Lipari of Palermo, in his recent experiments on the 
infectious natnie of fibrinous pneumonia, essentially confirms 
what is known of Fraenkei*s pneumonococcus, and has also 
succeeded in proving the influence of cold as a factor in the origin 
-of fibrinous pneumonia. According to the Lancet^ the endo- 
tracheal injection of pneumonic sputa or pleuritic exudation of 
animals which had died frcm pneumcnocccci gave a negative 
result; but when the author, before cr after the endo-tracheai 
injection, exposed the animals to cold, the result was very 
different. Of eight animals so treated, six died with clearly 
established pneumonic infiltration. The author supposes that 
the cold paralyzes the ciliated ephithelium of the bronchi, and 
at the same time causes the mucous membrano to swell, both 
"Of which patholoRical processes favor the descent of the infec- 
tious material into the alveoli. These experiments were doubt- 
lees undertaken with a view to harmonize tl^e old and new 
teaching upon the origin of this prevalent disease. 

A Long Fall. 

A remarkable fall of a miner down 100 metres of shaft (say, 
S88 feet) without being killed is recorded by M. Beumeaux in 
the Bulletin de V Industrie Minerale, Working with his brother 
in a gallery which issued on the shaft, he forgot the direction 
in which he was pushing a truck : so it went over, and he after 
t, falling into some mud with about three inches of water. 
As stated in Nature, he seems neither to have struck any of the 
wood debris, nor the sides of the shaft, and he showed no 
contusions when he was helped out by his brother after about 
ten* minutes. Ho could not, however, recall any of his im- 
pressions during the fall. The velocity on reaching the bottom 
would be about 140 feet, and time of fall 4.12 seconds; but it 
Is thought he must have taken longer. It appears strange that 
he should have escaped simple suffocation and loss of con- 
'sciousness during a time sufficient for the water to have 
browned him. 

Tight Collars and Vision. 

The influence of tight collars in impeding the circulation in 
the head by pressing on the jugular veins is well-known to 
military surgeons with the troops in India, says the London 
Lcmcet; but the bad effects of such pressure in cooler climates 
have been demonstrated by the observations of Professor Fdrster 
x>f Breslau, who states that three hundred cases have come 
imder his notice in which the eyesight has been affected by the 
^sturbance of the circulation caused by wearing collars that 
were too small. A large number of these cases were probably 
•subjects of myopia. 

The Treatment of Phthisis by Carbonic Acid. 

It is said that lime-burners enjoy a certain degree of im- 
tnunity from phthisis, not because they take in more carbonic 
mcid, but because its diffusion when expired is impeded. 
Again, the course of phthisis is often seen to be arrested in 
pregnancy, and this has been ascribed to the increased amount 
of carbonic acid in the maternal blood. Chronic heart-disease, 
fay causing chronic hyperasmia of the lungs, also affords a kind 
'of immunity against phthisis. Lastly, in emphysema there is 
also permanent dyspnoea in more or less degree, and the blood 
is overcharged with carbonic acid. Acting on these ideas. Dr. 
Hugo Weber {Berliner klinische Wochenschrift) proposes to 
administer carbonic acid by the stomach, in the form of effer- 
vescing powders. Ten cases are reported in which decided im- 
provement was noted after this treatment, which certainly 
merits further trial, especially as it can be carried out at the 
patients^ own homes. According to Ebstein's theory of dia- 
betes, the increased proneness to phthisis which that disease 
entails is due to the defective development of carbonic acid, 
this being not only the final product of tissue oxidation, but a 
body which exerts a regulatory restraining influence on the 
-destruction of glycogen and albuminoids. Bergeon, Dujardin- 
feaumetz, and others, have used in phthisis gaseous injections 



per rectum of hydrofluoric acid, copiously diluted with car- 
bonic acid, and the good results they met with are claimed by 
Dr. Weber as due to the diluent. 
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Numbers Universalized: An Advanced Algebra. Part If. By 
David M.Sbnsrnio. New York. Appleton. 12*'. 

The volume forming the first part of this work was noticed 
in these columns last August. The work as a whole embraces 
all algebraic subjects usually taught in the preparatory and 
scientific schools and colleges of this country. The object in 
dividing the work into two parts is to accommodate all kinds 
and grades of schools sufficiently advanced to adopt its use. 
The work may be had bound either in one^ or two volumes, as 
may seem desirable to the teacher. 
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The three latest issues of the Modem Science Essayist, Nos. 
22, 23, and 24, are devoted to ''The Evolution of the State,'' 
by John A. Taylo»; **Tbe Evolution of Law,*' by Rufus Shel- 
don; and * 'Evolution of Medical Science,'* by Robert O. 
Eccles, M.D. 

— Two useful and convenient little pocket volumes just pub- 
lished by E. & F. N. Spon of London and New York are 
''Tables and Memoranda for Engineers," by J. T. Hurst (tenth 
edition), and * 'Practical Electrical Notes and Definitions," by 
W. Perren Biaycock. The first-named volume, which is of vest- 
pocket size, contains memoranda for excavators, brick- layers, 
masons, carpenters, plasterers, iron-workers, plumbers, painters 
and glaziers, and others, besides tables on every subject con- 
nected with engineering. The other volume is intended to be 
a vade-mecum for all persons even remotely interested in elec- 
trical engineering. It treats, briefly but clearly, of wires and 
lightning-conductors; electrical circuits, units, and Ohm's 
law ; magnets, batteries, bells, indicators, switches, and alarms ; 
electric light and dynamos; the telegraph and telephone; the 
electrical transmission of power, electric motors, and telpher- 
age. It also contains rules and regulations to be observed in 
the fitting-up of electrical installations, all diagrams necessary 
to make its subjects clear, and is provided with a very full 
index 1 

— ' 'Giordano Brung : Philosopher and Martyr, ' ' is the title 
of a xiamphlet containing two addresses before the Ck)ntempo- 
rary Club of Philadelphia, and published by David McKay of 
that city. The first is by Daniel G. Brinton, and treats more 
particularly of Bruno's life, martyrdom, and character, though 
with some notice also of his philosophy. The second, by 
Thomas Davidson, is devoted almost exclusively to Bruno's 
doctrines, their nature, their history, and their present signifi- 
cance. Both . authors show too strong a tendency to read their 
own opinions into Bruno's works, or at least to find anticipa- 
tions of them even in his casual utterances, — a common fault 
iu philosophical writers, at the present day, when treating of 
earlier thinkers. Bruno's philosophy is too vague and mystical 
to be identified with any of those now prevalent, though it 
has points of contact with several of them. Besides, what is 
most interesting in Bruno is not his philosophy, nor yet his 
personal character, which was not of the best, but his spirit of 
independent thought and his heroic resistance to ecclesiastical 
tyranny. For these he will be remembered and honored, what- 
ever the defects of his character or his creed. 

— The leading article in OdYden and Forest last week is on 
the sugar-maple, and it is illustrated by a striking picture of 
one of these trees. The number also contains an illustration 
of Syringa Pekinensis (the so-called weeping lilac), with a 
description of this new shrub; while Dr. Maxwell T. Masters, 
the distinguished editor of the Gardeners^ Chronicle, London, 
writes instructively on sports, and Professor Budd of the Iowa 
Agricultural College discusses hardy trees and shrubs. "Chrys- 
anthemums," "Plants for Easter Decoration," "The Spring 
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in," "Faults in Grafting," anJ "The Longevity of the 
' are titlpH of a few of the lemaining articles. 
he Uoiveisitj of Pen nay Wan ia is about to begin the issue 
Wiies of monographs repreaenting work done in the fields 
liloaopfa;, psychology, and ethice. The first number 
nounced for April, and is a. work on "Sameneas and 
ity," by Professor Fu.llerton. Following thia niuu- 
'ill be a series of studies from the laboratory of es- 
ental peycbology, and an edition of Descartes' "Medi- 
IB," with Latin and English texts, and philosophical 
lentaty. The aeries will be published by the University of 
lylvania Press, under the editorship of Profeseors Fuller- 
Jid Cattell. Dr. E, J, Jamee, professor in the Wharton 



School ol Finance and Economy, ia preparing for the American 
Economic Association a paper on the "Canal Question in the 
United States.'' He will show how ^eat a mistake the Amer- 
ican people have committed in allowing its canal system to 
fall into decay. Be Is warmly in favor of the constmctioD of 
a new ^stem which shall unite the great water-ways of the 
West to the Atlantic seaboard at various points. Dr. Simon N. 
Patten, professor in the Wharton School of Finance and Econ- 
omy, haa in press a book entitled "The Economic Basis of 
Protection. ' ' He ' 're-eiamines the whole question of fr^ 
trade v^eua protection in the light of modem economic the- 
ories, and shows how the free-trade theories are inconsistent 
with the best results of late economic thought." 
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Anthroiwlc^ckl Society, WAshii^on. 

April 1. — J. M. Grenory, Recent Find in 
Switzerland of Skeletons and Aims of tbe 
Old Rooun Period i Oatrick Ualler;, The 
Origin and Bistor; of SalutationB. 

Women's Anthropological Society of 
America, Wasbinj^on, D.C. 

March 2B. — Mra. Anna H. Bants. Hodon 
Socialism. 

AppKlkChlan Mountain Club, Boston. 

April a. — S. H. Scudder aad otherB, The 
New Hap ol the Country about Boston: W. 
O. Croeby, Description of Hobegan Rock, 
Conn., and Comparison of it with the Madi- 
son Bowlder, New HampabiA (with lantern 
'B of both) ; R. B. Lawrence, Account 
of the Winter Excursion to Randolph (with 
lantern views of the moMntaios and clnb 
hut). 

American Acftderor of Arts and Sciences, 
Boston. 

April ». — J. Walter Fewkes, The Dae of 
the Pbon<%raph in tb« Preservation of tbe 
Languages of the American Indians, with 
Demonstrationa. 
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Itoyal Meteorolopcal Society, London. 

Ifaroh ». — G. M. Whipple, A Brief No 
itlce respecting Photogrraphy in Relation to 
ICeteorological Work ; W. Marriott, Applica- 
tion of Photography to Meteorological Phe- 
nomena. After the reading of the x>aper8 
the meeting was adjourned to allow the fel- 
lows to inspect the exhihition of instruments, 
•etc., illustrating the application of photog- 
mphy to meteorology. Not only were speci- 
mens or drawings of nearly every photo 
ipraphic meteorological insttument, and rec- 
ords from the same, shown, but also a most 
valuable and interesting collection of photo- 
graphs of clouds and other meteorological 
phenomena. The photographs of clouds 
taken by Mens. P. Qarnier of Boulogne-sur- 
&ine were exceptionally fine* A number 
of new meteorological instruments were 
4J8O shown, as well as an ingenious working 
model devised by Mr. A. W. Clayden for 
showing the connection between the mon- 
«ooii9and the currents of the Arabian Sea 
«nd the Bay of Bengal. The exhibition 
cemained open till Friday, March 21. 
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Quantitative Analysis. By H. Carrington Bol- 
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should appreciate the fact that the new 
trans-coDtmeotal systems of Railway 
aod Lake transiwrtition are making 
the City of Superior, WiscansiD, their 
focal point sod will rapidly develop 
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trade nov controlled by Chicago. 

Superior, WigconBin, is the farthest 
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' THE SUPPRESSION OF CONSUMPTION. 

We bave in coDSuoiption to deal with a disease tbat causes 
upwards of 60,000 deaths every year in the United Kingdom; 
and it is estimated, on the basis of three invalids for each 
^eath, that about 200,000 persons suffer fi*om it within that 
period. This disease pervades all ranks of society, from the 
mansion of the rich to the cottage of the poor, and it attacks 
in its course childhood, youth, matuvity, and old age. Can 
we suppress consumption,— a disease Uiat basso wide an area 
-of distribution, and that possesses such a fatal cfaaracter? I 
have come, after due and careful investigation o£. the sub- 
ject, to the conclusion that we can. The issue here raised 
is of immense importance. It is a question of life or de^ith 
for hundreds of thousands: and I earnestly request careful 
consideration of the evidence I shall adduce in support of 
the case, which, I say, not only completely justifies, but also 
necessitates, the conclusion that we now bave it in our 
power to suppress consumption. And I would at once note 
the fact that there is no essential reason why that should 
not be ajccomplished. Man is not born to die from this dis- 
ease, and, in fact, from four-fifths to six-sevenths of the race 
do not. We have unquestionable evidence that consump- 
tion has been completely recovered from, that a considerable 
reduction in its amount has been effected in some cases (for 
example, among prisoners), that it has been arrested for 
longer or shorter periods, and that persons with the signs of 
the disease have been able to completely escape from it : ^ 
consequently we must sooner or later ascertain the means by 
which that has been effected, and then we shall apply that 
knowledge to the prevention and cure of this disease. 

What is the cause of consumption, and how does it operate 
in the production of the disease? The authorities have from 
time to time propounded theories that were said to give satis- 
factory information on these points. I take as examples of 
these theories the following : ' climate, a certain height above 
the sea-level, cold, change of temperature, impure air, night 
air, carbonic acid, bad or insufficient food or clothing, dys- 
pepsia, the non-assimilation of fat, diathesis, disease of the 
nerve-centre,' cough, catarrh, bronchitis, pneumonia, pleu- 
risy, dampness of the soil, inheritance, the Bacillus tuber- 

1 Sfdenham, Walshe, Laennec, Heitler, Roger and Boudet, Ewart, Frlennd, 
Fuentea, Blake, Herman Weber, Cm veil bier, PoUock, Austin Flint, Fuller, 
Stokes, etc. 

* Williams, Fuchs, Murrhy, Bouilland, Scot-AUiaon, Briquet, Boyle, Baude- 
loque, Bucheteau, Bhephard, MacCormac, Buchle, Herard and Comil, Bon. 
•hardat, Bennett, Hutchinson, Brakenridge, Dobel, Lebert, Lugol, Allbut, Rob- 
erts, llemeyer, Clark, Williams, Broussais, GrisoUe, Buohannan, Bowditcb, 
Tboaipson, Cotton, Roberts, Koch, etc. 



culosis, etc., and ask. Does any one of them afford adequate 
information on these points? Submit them to critical ex- 
amination, and the angwer to this question is an emphatic 
negative;* for they either have no foundation in fact, or 
have for their basis conditions that, on the one hand, occupy 
so wide an area of distribution that they include within their 
sphere of action a large number of persons who have never 
shown any signs of the disease, and*, on the other, are so 
limited in the field of the disease that they aie only found 
associated with a greater or less number of its cases, and 
consequently can afford no adequate explanation of its cause 
and mode of operation. So obviously, indeed, is this the 
fact, that I shall only note a few of them in passing, and 
then examine in detail the important, because it is popular, 
theory of Koch. 

Is consumption limited tQ^ or even more prevalent in, any 
particular climate? No: the disease is co-'extensive with the 
civilized world. Truly, consumption is more prevalent be- 
low than above certain altitudes, but within the same limits 
the vast majority of the human race is living free from the 
disease. Further, while on the one band consumption is 
found at high altitudes, as in Madrid and in certain cities in 
South America, on the other it is unknown in certain tribes 
inhabiting districts below the sea-level in Asift. To cold and 
change of temperature has generally been assigned an im- 
portant place. That is an error; for in cold climates, as in 
Canada, Sweden, and such places, as well as in the classes 
most exposed to cold, there is little consumption, and in the 
severe winter of 1854-55 more men died from it in the bar- 
racks at home than in the camp before Sevastopol ; and a 
similar argument may be held with regard to the causal in- 
fluence of change of temperature. 

The majority of those who breathe impure air, night air, 
or who have bad or insufficient food or clothing, etc., do not 
get consumption; and the same fact holds good for the dis- 
eases that are alleged to produce it. What an appalling 
amount of consumption there would be if every one who 
had a cough, or who caught a cold, became consumptive! 
Dampness of the soil is another alleged cause of this dis- 
ease, but in the cases cited in proof of that theory drainage 
was not the only factor that was present. We know that as 
parts of Lincolnshire get drained, ague disappears, and con- 
sumption takes its place; and we have the same fact in 
America and in Switzerland.* There was the least consump- 
tion in the most wet department of France. Consumption 
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is comparatively rare in pure wet, uodrained districts, and a 
majority of consumptive patients have not been subjected to 
tbe influence of dampness of the soil. The theory of the in- 
heritance of consumption is still g^enerally accept^ed, although 
no evidence has been adduced in its support. At birth the 
child of consumptive parentage has the same type of chest, 
tbe same proportion of chest-g^tb to height, as that possessed 
by children of healthy parents, and there are no means' of 
distinguishing the lungs of the one from those of the other. 
The fact that some of the children of consumptive parents 
subsequently themselves suffer from this disease is not evi- 
dence that consumption was transmitted from the parents to 
those children. A large number of children, even where 
both parents have died from consumption, remain absolutely 
free from it.^ Is it so unreasonable to expect the conditions 
that produced the disease in the parents will later on repeat 
the process in those of the children that are submitted to 
their action, that we must i^^rt to a pure hypothesis for an 
explanation of those facts? The theory is only alleged to 
account for a small (lart of the cases of consumption, and 
we cannot accept an hypothesis where we already have a 
reasonable explanation of the subject. 

I pass now to the theory that the Bcu^illus tuberculosis is 
the cause of consumption, and I ask, What evidence is there 
to prove this theory? Koch' experimentally introduced the 
bacillus into a number of animals, some of which were in- 
variably attacked by consumption, others had a g^reater or 
less liability to it, and the remainder were totally free from 
the disease. We^ have to ex^fmiue the successful experi- 
ments. They were made upon animals that were most liable 
to * ^spontaneous^' consumption, and their value rests upon 
the fact that the animals that were not inoculated were found 
healthy. Now, Koch himself noted, that, if these animals 
were kept too long before they were inoculated, they also 
became diseased. So there was only a difference of time be- 
tween the inoculated and non-inoculatedanimals that became 
consumptive, knd consequently the value of the so-called 
''control" evidence entirely disappears. 

What produced consumption in the non-inoculated ani- 
mals? According to the theory, the inhalation or other in- 
troduction of the bacillus. Just so; but where is there any 
evidence of that? The previous experiments do not prove 
that the bacillus can produce consumption, and to offer that 
explanation is to assume the precise point the experiments 
were intended to prove.' Further, these animals were sub- 
jected to the conditions of confinement. What effect did 
those conditions produce on the animals? Koch ignored 
them and their effects, and by so much vitiated his conclu- 
sion, even if that conclusion had been otherwise established. 
The bacillus, its containing medium, or the changes effected, 
were evidently powerfully irritant; and it would indeed be 
surprising if, when introduced into animals so liable to con- 
sumption and subjected to the conditions of confinement, 
the disease were not both more rapidly manifested and of a 
more extensive character. Therefore Koch's experiments do 
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not in any way warrant the inference he has drawn from 
them ; and once again a great discovery has had its true im- 
port temporarily overshadowed by a misinterpretation of its 
real significance. 

How does this theory accord with the known facts of the 
case? Tubercles in various stages, young and adult, are 
found in which there are no bacilli, while in the same speci- 
men caseous tubercles may be present containing bacilli.^ 
There are cases of consumption in which the bacillus is absent 
both during life and post-mortem.* The physicians, clinical 
clerks, nurses, post-mortem room attendants, and those who 
clean the wards of consumptive hospitals, are not attacked 
by the disease.' Patients suffering from bronchitis, pneu- 
monia, etc., occupy beds adjoining consumptive patients for 
long periods, but they do not become consumptive. The 
friends of patients who regularly visit them in these institu- 
tions do not get it. Some wards at Brompton had their 
ventilating-shafts stopped, but no attack of consumption fol- 
lowed either in the patients suffering from other chest com- 
plaints or in the attendants.* These institutions are' not 
centres from and around which the disease spreads. Tet 
here are the most favorable conditions for its rapid and un- 
questionable propagation ; and we have only to substitute 
small-pox, scarlet-fever, or any of the infectious diseases for 
consumption in the above conditions to realize what must 
happen if it were an infectious disease. And so widely is 
this bacillus distributed, so tenacious is it of life, and so 
constantly are we, especially when suffering from respira- 
tory diseases, exposed to its action, that on the assumption 
of its potency it is impossible to account for the comparative 
smallness of the number of consumptives. 

We pass from these contradictory and most unsatisfactory 
theories to the consideration of one that is both in strict ac- 
cord with and capable of affording an adequate explanation 
of all the known facts of the case. The theory my investi- 
gations have leil me to hold may be stated as follows: that 
consumption is the direct result of the reduction of the 
breathing surface of the lungs below a certain point in pro- 
portion to the remainder of the body, and is solely produced 
by conditions that tend to reduce the breathing capacity. 

I have experimentally produced consumption by these 
conditions. On one occasion I took a well-developed chest, 
and gradually submitted it to conditions that tend to reduce 
the breathing capacity, and at the same time, so far as pos- 
sible, placed impediments to the performance of compensa- 
tory action by other organs. At first there wa& a reduction 
of the chest-girth, a wasting of the muscles, a loss of the 
range of extension, the well-known change in shape, and 
increased frequency of breathing. This was soon associated 
with catarrh, pain in the chest, steady loss of weight, and 
hectic ; and the process was continued until I was satisfied 
that consumption was well established. Then I induced 
compensatory action by other organs, and submitted the 
lungs to conditions that tended to develop them. This was 
followed by great relief in the chest symptoms, which even 
tually completely disappeared, by a restoration of the gen- 
eral health, a return to the normal weight, a change in the 
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shape of the chest in an opposite direction ; and I continued 
the process till the chest had regained its full development 
and there was sound health. Each step in the experiments 
was carefully verified, the same sequence of events was in* 
variahly observed, and I have both traced the presence of 
these conditions and watched their progress in many cases 
of consumption. 

We can at any time watch the direct production of con- 
sumption by the constant inhalation of small particles of 
various substances in strong healthy men who have been 
brought up in the country, and we know the disease has 



the early age at which the disease appears, at its greater 
frequency in the daughters of consumptive mothers, snd, 
on the other, at the plain evidence of the effect of these con> 
ditions that is seen in the arrested or retarded development 
of their chests. 4 * 

Strong healthy countrywomen, who were accustomed to 
work in the fields, went to Pbris, wore stays for the fiiat 
time, and furnished the majority of Louis' patients. Tall 
men, who in proportion to their height are small-cheated^ 
and narrow-chested men,' are notorious for their great lia- 
bility to the disease. The association between repeated in* 



been produced in this way for generations. Masons, build- ^ jury to the lungs by certain diseases and consumption bas 



ers, wool and cotton manufacturers, quarry men, cutlers, 
file-makers, earthenware manufacturers, etc., supply a large 
contingent to the mortality from consumption.^ Occupa- 
tions that are carried on in small, crowded, or badly venti- 
lated rooms, where the respiratory functions are impeded, or 
those in which there is a long-continued cramped position of 
the chest, have long been notorious for the production of 
consumption. We have examples of this in the case of 
Manchester warehousemen, drapers, tailors, shoemakers, 
watchmakers, printers, clerks, and students.^ 

The army supplies us with a practical demonstration of 
the direct production of consumption by such conditions. 
"Each recruit is specially examined with reference to con- 
sumption, and three months after he has entered the army 
he is again examined, when, if any indication of the disease 
be found, he is at once dismissed the service. These men 
are placed under the supervision of skilled medical officers ; 
their food, clothing, and home are assured them; they are 
in the prime of life ; and any illness they may have is at once 
attended to. Yet, notwithstanding this doubly certified free- 
dom from consumption, and these great advantages, the loss 
to the army from this disease is much higher than that of 
the worst district in England. During the six years 1880-85 
there were, on an average, 1,330 admissions into hospital, 
263 deaths, 215 invalids sent home from abroad, and 474 in- 
valids discharged the service. Army medical authorities ' 
are agreed in attributing this ''generated^^ disease to the con- 
. ditions of army life ; and of these they attach most impor- 
tance to the large amount of time spent in impure barrack 
air, compression of the chest by clothing, etc., alcoholism, 
sentry go, and specific disease, or, in other words, to con- 
ditions that tend to reduce the breathing capacity. 

We have in confinement* another practical demonstration 
of the direct production of consumption by conditions tliat 
tend to reduce the breathing capacity. Prisoners, orphans, 
and the insane formerly suffered terribly from this disease. 
At one time the mortality of the white prisoners of New 
York from consumption was three times that of the popula- 
tion, and the mortality of the black was double that of the 
white prisoner. 

In the so-called ^inherited" consumption there is yet an- 
other sad example of the direct production of the disease by 
such conditions. Look, on the one hand, at the conditions 
under which these children are brought up from birth, at 
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attracted the attention of most observers. We know thai 
oui; cities are the chief centres of consumption, that the main 
tendency of city life is to reduce the breathing capacity, and 
that men who have been brought up in the country supply 
the majority of its victims. We also know that in the 
country such tendencies dominate the sphere occupied by the 
women who are liable to this disease, and that the female 
mortality exceeds that of the male. 

Further, we have the same relationship between these 
conditions and consumption in the animals under onr ood- 
trol. Many investigators have produced consumption in 
animals by strict confinement.^ Wild animals kept in tlie 
great national menageries, cows stabled in cellars under 
ground in large cities, and our own domestic pets, alike be- 
come its victims. And where is there a case of consamp- 
tion, experimental or not, in which such conditions were 
absent? 

I have carefully sought in vain for the record of sncb a 
case. Now, if the interpretation that has been placed npcm 
these facts is true, then we shall find ample evidefUce of the 
action of those conditions in the disease itself. They tend 
to reduce the breathing capacity : consequently their effect 
must be a progressive reduction of the breathing surface of 
the lungs, and that is precisely what we have. Lon^ be- 
fore we get the so-called signs of the disease, we have a pro- 
gressively lessening chest capacity, that goes' on to the end. 
I have shown, I trust not too briefly, that conditions that 
tend to reduce the breathing capacity can and do prodnee 
consumption, and that they are the dominant factors of, and 
co-extensive with, the field occupied by this disease. Jjei 
us now glance at the dominant conditions of the field in 
which consumption is unknown:* for there are still places in 
Asia, Africa, and America in which there is no consump- 
tion ; and in some of these the inhabitants have no word for 
the disease, and do not know what it means. Travellers in- 
form us that these people spend the whole of their lives in 
active exercise in the open air, that they hbld themselves 
erect, bearing the weight of their shoulders on the spine, and 
that their chests are broad, deep, and freely movable. And 
there is no record of consumption being found in animals in 
their wild state. 

But this area of freedom from consumption is being steadily 
diminished by the introduction of civilization^ — that is, of 
conditions that tend to reduce the breathing capacity, — and 
that is invariably speedily followed by the first appearance 
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of the disease. The native races of America were free from 
consumption till they came in contact with Europeans, and 
began to adopt their habits and mode of life ; and the amount 
of this disease actually present in the American Indians has 
recently been shown to correspond with^the extent of their 
civilization.^ So, also, were the South Sea Islanders, the 
Maories, the New Britons, and the natives of the African 
coast. The same process is now marking the progress of 
civilization among the natives in the interior of Africa, Asia, 
America, and New Britain. We have the same sequence 
of events in the great mortality of the dark races that settle 
in our cities and large towns: and in civilized countries the 
classes that were formerly free from consumption, for ex- 
ample, mountaineers and our own Highlanders, are now 

• 

being attacked by the disease, as the direct result of a corre- 
sponding change in their habits and surroundings. 

What is the mode of operation of the conditions that tend 
ito reduce the breathing capacity in the production of con- 
sumption? In a true state of health the lungs have a suffi- 
cient breathing surface, not only to perform their ordinary 
functions, but also to meet within certain limits any extra 
demand that may be made upon them. When they are sub- 
jected to conditions that tend to reduce the breathing ca- 
pacity, they lose this power of adjustment to their external 
conditions, and subsequently become unable to effect the 
>whole amount of those interchanges that constitute their 
t>rdinary function. That part of those interchanges that is 
not effected by the lungs, being necessary to meet the ordi- 
nary requirements of the boJy, will be at once added to the 
work normally performed by one or more of the other organs ; 
and, so long as this compensatory work is accomplished 
without causing a disturbance of their functions, a tempo- 
rary adjustment will have been effected, and there will be 
no obvious disturbance of the general health. But unfor- 
tunately these conditions continue in active operation, there 
is progressively increasing reduction of the breathing capa- 
city, and consequently there comes a time when this com- 
pensatory work is not effectively performed by other organs, 
and there is either a greater pressure of work thrown on the 
lungs, oc over-activity of one or more of the other organs, 
indicated by some mode of disturbance of the general health.* 
The imperative demand for the effecting of these inter- 
changes causes in the parts least able to meet it, as a rule 
the apices, the phenomena of irritation, which is, as we know 
from the experimental production of tubercles by irritation,' 
manifested by tubercular change. Each point of these 
morphological changes produces a further reduction of the 
lung capacity, and by so much becomes an addition to the 
iorces that increase the inequality between the amount of 
lung available and the amount of work it has to perform ; 
;and so there is more irritation of the lungs, and more work 
thrown on the other organs, disturbing their functions and 
.deranging the general health. Further, as the foci of mor- 
phological change multiply by reason of the progressive 
increase of the conditions that produce them, there is in- 
creased pressure and lessened supply of nutrition, accom- 
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panied by local congestion; so that they become deprived of 
nutrition, necropsis takes place, and eventually cavities are 
formed. Hence there is more and more work thrown on the 
other organs, causing increasing disturbance of their func- 
tions, and consequently more and more disturbance of the 
general health, till first one organ and then another becomes 
so greatly deranged that the so-called complications of the 
disease are produced; and this process goes on till at last 
neither lungs nor the other organs are together able to effect 
those interchanges without which life cannot continue. 

Glance for a moment at the course of consumption when 
viewed in the light of this interpretation of its nature. In- 
stead of its ^^ uncertain aud mysterious ^^ advent, its '^pro- 
tean ^* forms and ** chameleon '^ changes, we now see before 
us a perfectly natural succession of events, whose raison 
d'etre order of sequence and relationship to each other can 
be laid down with exactitude. We have, in the first place, 
the lowered or arrested vital capacity progressively decreas- 
ing, associated with a progressive decrease or arrest of the 
size and extent of movement of the chest, the wasted or non- 
developed muscles, the sloping shoulders, and the changing 
shape of the thorax. At a certain point in this course there 
appear occasional, and then frequent, indications of increased 
activity of one or more of the other organs; there is increas- 
ing liability to ''catch colds," and increasing difficulty in 
getting rid of them; and there are signs of the derangement 
of the general health and increasing weakness, accompanied 
by indications of lung irritation and implication. This may 
be followed by a period of rest; there has been a temporary 
adjustment between the work to be done and the work 
effected; and in common parlance the patient has been 
'^ patched up," if he is under treatment. Then the area of 
lung implication spreads, the signs of lung irritation become 
more marked and troublesome, the general functions are 
greatly deranged, the appetite fails, the body-weight seriously 
decreases, hectic is present, and the patient's rest is disturbed. 
This also may be followed by a period of rest, a balance 
having been effected between the work now required and 
that accomplished. And these periods of attack and rest go 
on, the attacks increasing and the rests disappearing, until 
so much destruction has been effected that the body is no 
longer able to resist the disease, and death terminates this 
unequal combat. ^ 

Whatever condition of man's habits, mode of life, and 
surroundings has a tendency to reduce the breathing 
capacity is a potential cause of consumption ; and it is an 
active cause in its production, unless and until its action is 
counteracted or compensated. It is evident that we have 
not to deal with the mere temporary or accidental presence 
of such conditions, but with those only that have a continu- 
ous or permanent character. We may consider these con- 
ditions from the point of view of whether their tendency is 
expressed by disuse of the lungs or by their forcible com- 
pression or injury. The most important place in the former 
must be assigned to the rapidly decreasing amount of mus- 
cular exertion we require to make in order to supply oui^ 
selves with those things that are necessary for our daily 
wants, owing to the increasing facilities for obtaining them 
afforded us by means of machinery and railways. This 
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lessened demand for muscular exertion to obtain our neces- 
saries creates an inability and distaste for exertion to obtain 
tbose things that are not necessary ; and, as there is a con- 
sensus of opinion on that point, it comes to be considered 
*' not the correct thing" to perform any of those acts that 
require such exertion. Who carries any thing. that he can 
have sent, or walks when he can ride? Who does not now 
ride in a closed carriage in preference to performing the 
journey on horseback? An obvious effect of this change is 
to increase the time spent in houses, manufactories, and 
offices, and consequently to greatly decrease that spent in 
the open air. Not only does man spend much more time in 
his habitation, but also those habitations have materially 
altered in character. Our sleeping apartments are no longer 
open to a thatched roof, our doors and windows are made 
to fit more accurately, and for the wide, open fireplace of 
our fathers we have substituted the modern grate, which 
appears to be kept closed on every possible occasion. In a 
word, the resources of civilization have been used to obtain 
as much difference as possible between the air in which we 
now pass the greater portion of our lives and that we have 
to breathe when out of doors. Whatsoever part of the 
twenty-four hours is spent in a house is so much time during 
which the movement of the lungs is impeded, for while 
there we are generally either sitting down or reclining; and 
both positions tend to reduce the breathing capacity, the 
latter more than the former. Also, as there is little mus- 
cular exertion in the house, there is a lessened production 
of heat, for which artificial heat is substituted ; hence the 
great difference between the temperature of the rooms and 
that of the external air, the great sensitiveness to a lower 
temperature, and the fear of catching cold This fear of cold 
leads to active measures being taken to prevent cold air 
entering the rooms, and consequently to bad ventilation. 
And this hyper-sensitiveness to cold tends either to keep us 
in-doors during the colder months of the year and on those 
days during which the temperature is lower than usual, or 
to induce us to so overload the body with clothes when we 
do go out that free movement of the lungs is impeded. 

The habit of stooping, whether brought about by the shape 
. of the chairs (they are admirably adapted for that purpose), 
by the habit of assuming a so-called easy position, by mus- 
cular disuse and consequent weakness, or by poring over 
books from the nursery through the whole course of modem 
education, tends to materially reduce the breathing capacity. 
Very efilcacious in the production of chest reduction is the 
universal custom of both sexes to have their clothes made to 
exactly fit the body at a period of rest, and thereby effec- 
tiyely preventing any but the most limited movement. Does 
not this custom effectually check any tendency to move- 
ments that would necessitate more than ordinary, tranquil 
breathing? And have we not enforced this habit by penal- 
izing its breach as indicating a want of savoirvivref Fash- 
ion dictates the size and shape o^ our clothes, and our bodies 
have to and do conform thereto. A beautiful example of 
this is seen in the hideous distortion of the lower part of the 
chest produced by wearing a corset, that never, never is 
tight. The compression thus produced is one of the most 
powerful causes of consumption in young girls and women; 



and obviously whatever produces either forcible compression 
of the chest or direct injury to the lungs is a cause of con- 
sumption. And when we look at the position such condi- 
tions hold in civilization, at the advances that are being 
made by man's increasing knowledge of the operations of 
nature, and his application of that knowledge to his own 
purposes, and at the progressive increase of such tendencies,, 
then we see that in consumption we have one of the processes 
by which an adjustment is being made between the body 
and the work it has to perform under the changing conditions 
of advancing civilization, by the removal of those who have 
a body in excess of that work, and that the survival of the 
so-called fittest is thereby effected.^ G. W. Hambleton. 

[To be continued.] 



HEALTH MATTERS. 

Cookery of the Poor. 

A FACULTY of social science has, it is stated, been instituted at 
the UnlTersity of Brussels; and Professor Berger, a Belgian 
authority in chemistry, has given a course of lectures on alimen- 
tary chemistry. In the first of them he came to the academic 
conclusion that it was possible to determine with precision the 
quantity of nutritive elements indispensable for the reparation of 
the power of a working-man, and consequently the amount €}t 
money necessary for purchasing this quantity, and that therefore, 
when the other primary wants of a working-man were determined 
in the same way, the minimum of salary could be fixed with 
scientific accuracy. Questions of taste, digestibility, and preju- 
dice are, however, apt to be ignored in calculations of this kind; 
so that, although of value as a basis of information, they are far 
from having the practical use which their authors ascribe to them. 
The knowledge of the housewife and of the cook, and a familiar 
acquaintance with the habits and surroundings and tastes of the 
laboring classes, are necessary to give reality to such calculations; 
An excellent example of what may be done in this way is fur- 
nished in the able and interesting chapters on the subject in the 
popular little handbook of domestic economy issued by Messrs. 
Gassell & Co., and largely used in board schools, entitled *' The 
Making of the Home,*' written by Mrs. Barnett, of St. JudeV^ 
Whitechapel. The same subject is treated with great technical 
knowledge and poiver of sympathetic feeling for the poor in ber* 
chapter on "Our National Defences." in the joint essays by her- 
self and the Rev. S. A. Barnett. in the well-known collection of 
essays entitled ** Practicable Socialism." The subject is one in 
which medical men, skilled as they are in the physiology of food, 
and accustomed to deal with the poor both in family life and in- 
public institutions, mit^ht give great aid. That whi(^ the work- 
ing-classes greatly need is instruction In the art of braising,'' or 
slowly stewing at a low heat, combinations of meat-scraps and of 
vegetables. Any thing more toothsome and nutritious than the 
vintagers' pot au feu, which, says a correspondent of the BriHsh 
Medical Journal^ *' I lately tasted in the Medoc during the gath- 
* ering of the grapes, cannot well be imagined. It was so delicious 
that a supply of it was ordered into the chfiteau for mid-day lunch, 
and it was voted by acclamation worthy of a cordon bleu. It wasF 
made with leg of beef, onions, carrots, cabbage, and the like, and 
poured smoking into bowls over slices of thin bread. What a 
lesson it conveyed to our managers of soup-kitchens, and what a 
meal for our harvesters ! *' 

Schmerz-Freude ("Pain-Joy"). 

The Berlin correspondent of the Therapeutic Gazette states that 
Professor Leyden presented to his class at Charite a young lady 
affected with ** schmera-freude." ** It is a pity I cannot translate 
that name for you, for * pain-joy ' would convey no meaning to- 
you. The patient, as the professor explained, belonged to that 
class of hysterical women who not only experienced no pain dur- 
,ing an operation, but, on the contrary, had a morbid desire to^ 
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bave otherwise most piinful operatk>D8*performed'on tbem with- 
ooi an aoaasthetic. The patient in question had, during a paroxysm 
oC faysleria, fractured her lower jaw and injured the facial arterj. 
The injury proved a most serious one, and necessitated the liga- 
tioiKof the facial and carotid arteries, and finally the removal of 
part of the lower jaw. The patient insisted upon havihg all three 
opefations performed without an ansesthetic, and told the operator 
that she had derived great pleasure from the operation." 

Action of Caffeine. 

The Pans correspondent of the Boston Medical and Surgical 
Jounud reports that at the meeting of the Academy of Medicine 
in March, .Professor Germain S^ read a paper on the researches 
he had undertaken in conjunction with Dr. Lapicque, bis chef de 
laiboratoire, on the action of caffeine on the motor and respiratory 
functions in a normal stale and in a state of inanition, the conclu- 
nou of which may be summed up as follows : 1. Caffeine in small 
and repeated doses, about sixty centigrams per day« which may 
be prescribed with advantage to soldiers on the march, facilitates 
muBCular work in augmenting the activity, not directly of the 
moflcle itself, but of the motor nervous system, cerebral as well as 
medullary. The consequence of this double action in to diminish 
the aensf^on of effort, and to avert fatigue, which constitutes a 
nervous and at the same time a chemical phenomenon. 2. Caffe- 
ine prevents breatbleesness and palpitations consecutive to effort, 
which is of great importance. 3. It thus immediately communi- 
cates to a man who gives himself up to violent and prolonged 
ezercise the aid that he requires. 4. In producing this excitation 
of the oerebr6-spinal motor system, on which depends the aug- 
mentation of the musoular tonicity, the caffeine augments the 
waste of the carbon of the organism, and particularly of the 
mnscies, but it does not restrain the nitrogenoud waste. It there- 
fore is not, in the strict sense of the word, a means of saving 
(moyen cP^pargne). 5. A saving action in general can take place 
in the higher aniuuUs in a complete manner to prevent the in- 
jurious effects of fasting, only in a condition impossible to realize; 
namely, inaction or immobility, more or less absolute where there 
is little expenditure without worjc. With caffeine, we ot>&erve just 
the reverse, that is to say, an intense work, which we %vill obtain 
only at the expense of the wear and tear of the organism. The 
animal machine can work only in consuming combustible matters, 
and it is precisely in promoting this combustion that caffeine |ier- 
mitB musoular work even during fasting. 6. Caffeine has not, as 
is generally believed, the marvellous property of replacing food : 
it only replaces the general tonic excitation which the ingestion of 
fQod produces. If it be admitted that it is the direct and instan- 
taneous action of the aliments which stimulate the stomach and 
the nervous system, and that their alimentary value is primarily 
nothing, one migh t su bstit u te one sti m ulant for anot her. Caffeine, 
, tax from sparing the reserves, will place a fasting man in a posi- 
tion to undertake his work only by attacking these reserves, the 
destruction of which it hastens by the excitation of the nervous 
system, and, by its medium, that of the muscles. The organism 
will then soon use up its nutritive supply, and the caffeine will 
not prevent it. It is, nevertheless, of incontestable but temporary 
utility Cor the physical forces. 



NOTES AND NEWS. 

A NUMBIBB of Chicago ** lady medicals" are said to have or- 
ganised a committee for the purpose of securing an international 
(X>ngre8S of women physicians in 1892. ^ 

-—One of the latest additions to the University of Pennsylvania 
Is the establishment of an archaeological museum. In addition to 
the American specimens, the museum contains a fine collection 
of flints, bronze implements, and pottery from Europe, as well as 
objects from Asia, Africa, and the South Sea Islands. 

— Dr. Bothrock, professor of botany at the University of Penn- 
sylvania, is preparing for the establishment of a museum which 
promises to be of unusual industrial importance. The new col- 
lection, to be called the *^ Museum of Economic Botany," will 
consist of specimens of all kinds of woods, vegetable fibres, grains 
and drugs^ arranged so as to illustrate the processes of manufac- 



ture from the raw product, and the various uses to which each 
material may be put. 

— A study of the figures presented ^n the lb90 edition of €leorge 
P. Rowell & Co.*s ** American Newspaper EHrectory" reveals some 
interesting facts pertainmg to the business of newspaper publish- 
ing. This volume, which was issued April 1. and is the acknowl- 
edged authority on newspaper statistics, estimates the total num- 
ber of papers now published in the United States and Canada at 
17,760. Of thew, 812 are Canadian publications. This is a net 
increase, since last year, of 629 in the United States and 24 in the 
Dominion of Canada. 

— In the course of some excavations latelv made at Ludwigs- 
hafen, on the Rhine, the tibia and two teeth of a mammoth, and 
the jaw of a stag, were found. The skeleton of another ** ante- 
diluvian** animal, Nature states, was discovered in the limestone 
near Oberhildesheim. The researches are being continued. 

— According to a French journal, the number of foreign students 
now studying in Pans is about 1.000, of whom 729 (107 of them 
women) are stud> ing medicine, and 182 law. Literature has 66 
(including women), science 60, and pharmacy 23. It is remarka- 
ble, says Nature^ that Russia furnishes the largest contingent of 
ibe foreign medical students, viz., 150; America coming next 
with 139. We find no mention of England. The foreign element 
is, on the above estimate, about one-tenth of the whole. 

— At a meeting of the Soci^te Chimique de Paris in March a 
paper by M. Meslans was presented by If. Moissan, announcing 
the isolation of fluoroform (CHF,), the fluorine analogue of chlo- 
roform (CHCla). A brief abstract of this preliminary communi- 
cation will be found in the Chemiker Zeiiung for March 26. 
During the course of the work recently published concerning 
propyl and isopropyl fluorides, we learn from Nature, M. Meslans 
had occasion to study the action of silver fluoride upon iodoform. 
The result of this action was found to vary according to the con- 
ditions of experiment, liquid products being obtained under cer- 
tain conditions, and gaseous products under others. The end 
result, however, was always the production of a gas, which turns 
out to be fluoroform. Chloroform, as is well known, is readily 
attacked by a warm alcoholic solution of potash, potaj^sium 
chloride and potassium formate being produced : CHCIs + 4KOH 
= H . COOK + 8KCI + 2H,0. It is interesting to learn that 
fluoroform behaves in precisely the same manner, for the gas is 
decomposed by either aqueous or alcoholic potash with formation 
of fluoride and formate of potassium. On being heated to redness 
in a glass tube, fluoroform is also decomposed, with production 
of gaseous silicon tetrafluoride and a deposit of carbon. The gas 
is only very slightly absorbed by water, but it dissolves readily in 
chloroform or alcohol. Fluoroform has also been prepared by 
substituting chloroform or bromoform for the iodoform used in 
the first experiments. 

— The superiority of the highways of Europe over those of the 
United States is one of the first things which attracts the atten- 
tion of the traveller from this country. In Europe the roads are 
under the supervision of officials who are thoroughly trained for 
their work. In the United States road-engineering is committed 
to the control of citizens not particularly interested in this im- 
posed task, and with ho special training for their duties. The 
results are evident. Our public roads are a disgrace to the people. 
To assist in remedying this condition of affairs in Ohio, by dis- 
seminating information on the subject of roads, and proper ideas 
with regard to their construction and management. Case School 
of Applied Science, Cleveland, will give, free of charge, instruc- 
tion in road- engineering sufficient to qualify a man of ordinary 
intelligence to properly locate and manage a highway. The in- 
struction will consist of lectures on the following topics: location 
and construction of roads; keeping up and repairing roads; ditch- 
ing and drainage; road-making machinery; improvement of the 
surface of roads, including the use of gravel, broken stone, plank, 
paving, etc.; highway structures, including retaining walls, cul- 
verts, bridges, etc. ; cost of earthwork and mechanical structures; 
highway administration; and laws relating to highways. For 
those who desire it, instruction will be given in the use of v 
ments employed in road-engineering, — the compass, transit, and 
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level, —and in drawing plats, plans, and profiles. Besides the 
instcuction given by the professors of Case School, practising 
engineers of wide axperienoe will give lectures on special 
topics connected with road-making. The only preparation needed 
for the course of instruction is a common English education, such 
as is iriren in the district schools of Ohio. The lectures will be- 
^Q the first Monday in February, 1891, and will continue four 
weeks. There will be no charge of any kind made by Case 
School. 

— There is an ample demand for the increased use of sonp in 
India; for at present, after allowing for local manufacture, it may 
be said of the people of India that soap is to them an unknown 
laxury, the consumption being at the rate of leas than a shilling's 
worth for every hundred inhabitants a year. The imports of 
«oap have, it is true, more than doubled during the last six years, 
^md the trade is steadily increasing from jear to year. It is not 
Any thing like a large trade even now ; for the largest quantity 
yet imported, that of the year ending April, 1889, reached only 
74,000 hundredweight, the value of which was $511,445. The 
bulk of this was from England, the other European states supply- 
ing only a little over 3,000 hundredweight. The soap-factories 
at Bomliay, .Jeypore, and Meerut are doing well, and increasing 
their out-turn, and the local demand will most probably now go 
on increasing from year to year. The soap manufactured by 
these cofti panics is much liked by the natives, and particularly 
that variety called ** vegetable " soap is in much request. Hin- 
•doos of the orthodox type would not touch a soap made of tallow 
or animal fat, as it is against the principles of their religion to do 
«o. Such Tiien and women in general, therefore, did not use soap 
at all, and contented themselves by cleaning their hands with 
simple earth, or the soap- nuts of species of Sapindus and the 
legumea of Acacia concinna. Since the production of the vegeta- 
ble soap, the objection to the introduction of that article in the 
native Hindoo household is overcome, and soap is beginning to 
replace the primitive clay and vegetable substances used. About 
^,000 hundredweiffht of native-made soap is now exported 
^innually. The imports of soap of all kinds into British India 
have been as follows in the last six years : 1888-84, 84.447 hun- 
dredweight ; 1884-^5, 38.075: 1885-86, 49,804; 1886-87, 59.016; 
1887-88, 6,139; 1888-89,74,072. The imports since this have, 
however, been declining Of 500,000 hundredweight of soap 
exported from England in 1888, 75,275 hundredweight w^nt to 
India. 

— The problem whether kangaroos can be acclimatized in 
England appears to have been solved at Tring Park by a very 
simple process. Hitherto it seems to have been assumed that 
the only chance of keeping kangaroos in that climate is to rear 
them on the principle which,, to use a vulgar colloquialism, is 
known as * *coddling. ' ' They have accordingly been kept 
^nd tended in pens or small enclosures, as we see them in 
Regent's Park. At Tring Park, however, according to the 
interesting account of Mr. Walter Rothschild, they have simply 
been turned loose in the park and woods, and the experiment 
has proved remarkably successful. Fifteen years since, the 
late Baron de Rothschild endeavored to breed kangaroos; but 
the male and young one were unfortunately poisoned by eating 
laurel, — a danger which English kangaroo-breeders will do 
well to note. Of late, however, the experiment has been 
renewed with success. They are found, we are told, to breed 
freely, and there are now to be seen in Tring Park twenty- 
eieht or thirty native kangaroos, including the red and black 
species, Bennett's wallaby, the black wallaby, and the larger 
macropius, generally known as **the giant kangaroo." 

— In respect to a statement alleging that the Australian Gov- 
ernment had refused to allow M. Pasteur the reward of £20.000 
offered to^the person who should suggest the best plan for the 
•destruction of the rabbits that infest that colony, M. Pasteur is 
reported to have said that this was not so, for the simple rea- 
son that he had never sought it, and that, o^ng to circum- 
stances over which he had no control, be could not claim such 
.a reward. He bad sent M. Loir, his nephew, and another of 
his Assistants, to Australia in order to try the experiments 



which he had made in his laboratory on a more extended scale. 
The assistants returned to France after a few months, discour- 
aged. According to M. Pasteur, says the Briiish Medical 
Joumalj they were not allowed by the commission appointed 
by the Australian Qovemment to make any important experi- 
ments. This commission permitted the assistants to inoculat^ 
a few rabbits, and the experiments were successful enough to 
Warrant a further extension of the authorization; but all sorta 
of delays and adjournments were caused, until the assistants 
abandoned all hope of being able to carry out the purpose for 
which they had undertaken the voyage to Australia. 

— Ten million young whitefish from the govermnent fish- 
hatchery on Lester River, Minnesota, have been placed in Lake 
Superior this spring, and it. is intended to place fifteen million 
more there at once. Al>out one-fourth of these will probably 
survive, maturing in four years, if the illegal work of the net- 
fisherman can be prevented. 

—At the meeting of the Royal Society of Edinburgh on Feb. 
28, Dr. John Berry Daycraft communicated the results of some 
recent investigations on voluntary muscular contraction. Dr. 
Haycraft's observations are interesting both to physiologists 
and to physicists. Where a muscle is stimulated by an elec- 
trical shock, all the fibres of the nerve receive the same stimu- 
lus, and all the fibres of the muscle to which the nerve passes 
contract together, and in the same way. This is not the case 
when a muscle contracts on receiving a natural nerve stimula- 
tion, starting either as a result of volition or 'of reflex action. 
The central nervous system seems unable to affect all the fibres 
jof a muscle, through the numerous neive-fibres passiiig to it, 
in such a manner that they all shall contract exactly in the 
same way. The reason for supposing this to be the case is the 
fact, observed by the author, that fascicular movements are 
always present within a muscle during a voluntary or a reflex 
contraction, so that tracings taken from different parts of the 
same muscle invariably differ from each other. The experi- 
ments were conducted, Nature states, both upon the human 
masseter and the gastrocnemius muscle of the frog. These fas- 
cicular movements occurring within it, will prevent any muscle 
from ptilling with perfect steadiness on any lever or other 
registering apparatus ; apd the tracings taken by means of suCh 
apparatus will show oscillatory waves, often very rhythmical 
in their appearance. Many observers have concluded from an 
examination of these tracings that they indicate that the central 
nervous system discharges impulses into the muscle at a rate 
corresponding with that of the oscillations observed. Thus 
some observers find twenty, others ten, oscillations per second 
in the muscle curve, and they consider that the nervous system 
discharges into the muscle at these rates. The author finds 
that the fascicular movements just described as occurring witb- 
. in the muscle itself account fully for the oscillations seen, the 
irregular aperiodic movements of the muscle compounding 
themselves with the period of oscillation proper to the register- 
ing api>aratus itself; for, by varying the instruments used, the 
resultant curves may be varied at will, slow oscillations ap- 
pearing when using instruments of slow period, quick oscilla- 
tions when using instruments of quick period. The author 
suggests that these fascicular movements probably account for 
the pit)duction of the muscle sound, which Helmholtz long ago 
pointed out was chiefly an ear-resonance sound. This, of 
course, could readily be evoked by any slow aperiodic movement, 
and the fascicular movements within the muscle must, at any 
rate, assist in producing it. These fascicular movements may, 
perhaps, account for the results obtained by Loven with the 
capillary electrometer, for it is more probable that he wa 
registering the period of his own instrument than that tb 
muscles were twitching at the slow rate of eight times p 
second. If these conclusions are correct, there remains litt 
to be said in support of the theory generally accepted, that th 
nervous system normally discharges nerve impulses into th 
muscles like shots quickly fired from a revolver. It may b 
that this is the case, but the subject requires more extended 
investigation before any definite conclusions can be arrived at. 
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We HAVfi fiEC:!Eiv£D the pWiSpeCtus of Barnard College, the 
institution founded last year in New York to enable women to 
receive collegiate instruction from the prof?ssors of Columbia 
College. The two corporations are distinct ; but Columbia fur- 
nishes the teachers for the women's college, and confers the 
decrees upon its graduates. The new college was named after 
the late President Barnard of Columbia, in gratitude for his 
efforts in behalf of the higher education of women. The 
pamphlet now before us contains the requirements for admis- 
sion to the Barnard, together with the courses of study during 
the freshman and sophomore years. The requirements for 
admission consist of the elements of Greek, Latin, and mathe- 
matics, with English grammar and composition and*some 
history and geography. The studies of the fiist two years are 
in the same departments, with the addition of chemistry and 
botany and the French and German languages. It will be 
seen, therefore, that the founders of the new institution are no 
innovators, but have adopted the course of study usually pur- 
sued by young men. The studies thus far announced seem 
rather too largely technical, but probably those of the junior 
and senior years will be less so. Several post-graduate courses 
are also provided, with opportunity to obtain the degrees of 
master of arts, doctor of philosophy, doctor of letters, and doc- 
tor of science. On the whole, the programme promises well, 
and every friend of humanity will wish the new college God 
Bpeed. 



THE MARINE BIOLOGICAL LABORATORY. 

The third session (18M) of the Marine Biological Laboratory 
will be held thin summer. The corps of instructors consists of Dr. 
C. O. Whitman, director, professor of zoolo^i^y, Clark University^ 
editor of the Journal of Morphology; Howard Ayers, Ph.D., di 
rector of The Lake Laboratory, Milwaukee; E. O. Gardiner. 
Ph.D., instructor in zoology, Bfaasachuaetts Institute of Technol- 
ogy; I. Playfair McMurrtch, Ph.D., docent in zo6Iogy, Clark 
University; J. S Kingslej, Sc.D., (nrofesaor of zodlogy, Univer- 
sity of Nebraska; H. C Bum pus, M.A., fellow in zodlogy, Clark 
University; W. M. Rankin, Ph.D., Princeton College; W. A. 
Setchell, B A., assistant in botany. Harvard University; Takana 
Ryoiche, artist: G. W. Fitz, laboratory assistant. 

In addition to the regular courses of instruction in zolVlogy, bot- 
any, and microscopical technique, consisting of lectures and lab- 
oratory work under the direct and con.stant supervision of the in- 
structors, there will be two or more courses of lectures on special 
subjects by membei^ of the staff. One such course of six lectures, 
will be given by Dr. McMurrjch on the Hydrozoa. Similar 
courses on the Crustacea and echinoderms will be given by Pro- 
fessor Kingsley and Dr. Rankin. There will also be ten or more 
evening lectures on biological subjects of general interest. The 
first of these will be given by Dr. Whitman on July 0. Among^ 
tboAe who may contribute these lectures and take part in the dis- 
cussions upon them may be mentioned, in addition to the izistruc- 
tors above named, the following: Professors E. B. Wilson of Bryn^ 
Mawr, C. S. Minot of Harvard Medionl School, W. T. Sedgwick 
of the Massachusetts Institute of Technology, S. F. Clarke or 
Williams College; Dr. O. Baur, recently of Yale University; Dr. 
Henry Orr, recently of the Universities of Jena and Princeton;. 
Dr. C. H. Bigenmann, recently of the University of Indiana ^ 
Professor W. A. Locy of Lake Forest University; and William M. 
Wheeler of Milwaukee. 

The laboratory is located on the coast at Wood^s HoU, Massa- 
chusetts near the laboratories of the United States Fish Commis- 
sion. It has already been found necessary to add to it this year 
a library, a lecture-roo<ii, and six more private laboratories. The 
building consists of two stories; the lower for the use of students, 
receiving instruction, the upper exclusively for inveetigators.. 
The lalioratory has aquaria supplied with running sea- water,, 
boats, collecting apparatus, and dredges; it will also be supplied 
with alcohol and other re agents, glassware, and a limited num- 
ber of microtomes and microscopes. By the munificence of - 
friends the library will be provided henceforth not only with the 
ordinary text- books and works of reference, but also with the 
more important journals of zoology and botany, some of them in 
complete series. If the necessary funds can be obtained, the lab- 
oratory will also be provided with a steam-launch, and in any 
event there will be opportunities for collecting material for stud]^ 
and investigation. 

The laboratory for investigators will be open from June 2 to- 
Aug. 80. It will be fully equipped with aquaria, glassware, re- 
agents, etc., but microscopes and microtomes will not be pro- 
vided. In this department there are fourteen private laboratories: 
supplied with aquaria, running water, etc., for the exclusive use- 
of investigators who are invited to carry on their researches here 
free of charge. Those who are prepared to begin original work* 
but require supervision, special suggestions, criticism, or extended 
instruction in technique, may occup> tables in the general labora- 
tory for investigators, paying for the privilege a fee of fifty dol- 
lars. The number of such tables is limited to ten. Applicants 
for them should state precisely what they have done in prepara- 
tion for original work, and whether they can bring a complete 
outfit; viz., microscope, microtome, camera- lucid a, etc. Special 
attention is invited to the opportunities offered to the holders of 
these tables, as it is believed that they are somewhat unusual. 

The laboratory for students will be opened on Wednesday, July 
9, for regular courses of seven weeks in marine zoology and bot- 
any, and microscopical technique. Opportunities will be given, 
for collecting and prepaiin^i: material for use in the class-room 
and for special lines of study. Hand-lenses, disaecting-instni- 
ments, drawing-materials, etc., may be bought at cost in the lab- 
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oratorj. It is desired that students owDiog microscopes or micro- 
tomes should bring tbem, and applicants for admission should 
stale whether this requirement can be complied ^ith. The fee 
for worker:^ in this department is twenty-flve dollars, payable in 
advance. The number of students will be limited to thirty, and 
preference will be given to teachers or others already qualifieii. 
By permission of the director, students may begin their individ- 
ual work as early as June 15 witliout extra charge, but the regu- 
lar courses of instruction will not begin before July 9. Applica- 
tions for places in either department should be addressed to Miss 
A. D. Phillips, secretary, 23 Marlborough Street, Boston. 

The Marine Biological Laboratory is intended to continue and 
enlarge the work of the laboratory at Annisquam, carried on for 
six years by the Woman's Education Association, with the co^ 
operation of the Boston Society of Natural History. The annual 
reports of the trustees, containing an account of its organization 
and work, may l>e obtained from the secretary. 



BOOK-REVIEWS. 



ITie Anatomy of the Frog, By Dr. Alexander Ecker. Tr. 
by George Haslam, M.D. Oxford, Clarendon Pr. ; London, 
Henry Froude ; New York, Macmillan & Co. 

This volume is No. II. of the ' 'Tmnslations of Foreign 
Biological Memoirs." The first part of Ecker* s ^'Anatomie des 
Frosches" appeared in 1864, and the second part sixteen years 
later. This was the groundwork on which Dr. Haslam pre- 
pared his **Anatomy," adding many facts which he deduced 
from his own personal investigations, and in general bring- 
ing the book up to date by including the results of recent 
researches. It may seem to many rather peculiar that so much 
labor should have been expended on the study of the minute 
anatomy of so insignificant a creature as the frog ; but when it 
is remembered that for many reasons the frog has for years 
been studied by scientific men to elucidate intricate physiological 
problems, and that to-day no animal is more commonly found 
in physiological laboratories than the frog, this peculiarity will 
cease to exist. It would be interesting, did our space permit, 
to review the intimate relations which the frog has sustained 
to important discoveries. Swammerdam, more than two hun- 
dred years ago, called attention to the advantages which the 
frog possessed as an aid to scientific study. It was from acci- 
dentally observing the contractions of the muscles of the 
denuded hind-legs of a frog that Galvani was led to abandon 
all other occupations and investigate the phenomena which 
were the basis of Galvanism. 

Our knowledge of the capillary circulation of the blood rests 
upon Leeuwenhoek's observations of the web of the foot of this 
animal, and the gills and tail of its tadpole; and to-day the 
frog affords almost the only material for the investigation of 
the excitability of nerve and its associated electromotive 
changes. Histology is also deeply indebted to the frog for its 
present status. The structure of nerve-fibres, their origins and 
terminations, and the structure of muscular fibres, have all 
been studied more in the frog than in any other creature. These 
and many more reasons might be given in justification of 
devoting so much time and labor to the preparation of a book of 
such size on such a restricted subject. As a book of reference, 
the volume is invaluable to every biological student. It is 
very complete in all its parts, besides being admirably printed 
and illustrated. Taken as a whole, it might well serve as a 
model to all publishers. The paper and the type are especially 
worthy of commendation. 

Practical Electricity in Medicine and Surgery, By G. A. Liebiq, 
Jun., Ph.D., and George H. RoHfi, M.D. Philadelphia 
and London, F. A. Davis. 8°. $2. 

Electricitt is becoming more and more each day an impor- 
tant adjunct to both the physician and the surgeon in their 
battle with disease. Whereas a few years ago no one but a 
specialist was expected to know any thing about the practical 
application of electricity in medicine, to-day many physicians 
in general practice, and laying no claim to beijig specialists, 



have in their offices the appliances necessary for the treatment 
of disease by electricity. Drs. Liebig and Rohe have therefore,, 
in issuing this book, supplied a guide in a comparatively new 
field, to those who have up to this time failed to find in the- 
literature of the subject all that was necessary to enable them 
intelligently to make a practical use of so important an agent 
as electricity. 

This volume is divided into three parts. In Part I. the vari^ 
ous forms of electrical and magnetic apparatus are described 
which are likely to be of use to the physician, together with 
the best arrangements of cells for any given work, the con- 
struction and use of galvanometers, the theory of the chemical 
action taking place in the storage-cell, and the best methods of 
caring for batteries. The electric motor, the telephone, and 
the phonograph jpre also here described. Part II. describes the> 
effects of electric current upon the body in health and disease^ 
Part III. treats of the application of electricity to the treat- 
ment of disease. 

The work is a most valuable contribution to the elucidation 
of a most intricate subject, and coming just at this time^ 
when there is such a general interest in the manifold applica 
tions of electricity, must receive a cordial welcome not only from 
members of the medical profession, but also from scientistSL 
generally. a 

Notes on American Schools and Training CoUeges, By J. G^ 
FrrcH, New York, Macmillan & Co. 16**. 60 cents. 

This little book, reprinted from a report to the English Edu^ 
cation Department, contains the observations made by the 
author after a visit to the schools of this country. Mr. Fitch' a 
opinion of American public schools is in the main very favor- 
able; and the criticisms he makes on particular points, 
together with his occasional comparisons between our schoola 
and the English, ought to be useful to American educators. 
The chief excellence that he notes in our school system is the 
enthusiasm shown, not only by teachers, but by the public as 
well ; while the chief defect, in his opinion, is the excessive^ 
minuteness with which the lessons and the mode of teaching 
them are prescribed, so that nothing is left to the spontaneity 
and originality of the teacher. He dwells upon this topic at 
considerable length, remarking that * 'text-books and certain 
accepted formulas appeared to dominate the work of the classea 
too much," and adding that English teachers would find such 
minute regulations an intolerable restraint. He maintains at 
the same time that the English elementary schools give as good 
an education as those of this country. With regard to training- 
colleges, or, as we call them, normal schools, Mr. Fitch thinks 
we are as yet but poorly equipped, the number of such institu^ 
tions being far too small for the work required. He notes, how- 
ever, that certain other modes of training supply to some^ 
extent the place of normal schools; and he dwells with special 
interest on the teachers' associations and leading-ciicles, 
which he regards as admirable features of our educational sys^ 
tem. As he came here to study the public schools, he has very 
little to say about the colleges and universiti&s, what he does 
say relating almost exclusively to the worthlessness in general 
of American college degrees, — a matter that has been much 
discussed among ourselves, and as to which the author's 
remarks are not a whit too strong. We commend the book to 
the notice of American educators. 

Practical Electrics: A Universal Handy-Book on Everyday Elec^ 
trical Matters, New York and London, Spon. 8°. 75 
cents. 

Tbis practical volume is a reproduction of a series of papers 
on electrical subjects which originally appeared in the third 
series of ^'Workshop Receipts." It is intended mainly for 
that large and rapidly growing class of scientific araaieurs 
and conscientious artisans who, throutrh inclination or neces- 
sity, are led into the field of electrical practice without having 
time or opportunity to make a thorough study of the subject. 
In other words, it contains a fund of information of an 
eminently useful and practical character, though not what. 
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^ay be looked for in more complete treatises on the subject, 
^o those having electric bells, telephones, or electric lights in 
their houses, and who are not practical electricians, the volume 
will be found a convenient reference-book, containing many 
>railnable suggestions. 

Among the subjects discussed in the book are electrical con- 
nections, alarms, batteries, bells, carbons; induction, inten- 
sity, and resistance coils; dynamo- electric machinery; fire 
risks; electrical measurements; microphones; electric motors; 
phonographs; photophones; accumulators; and telephones. A 
vuflScient number of illustrations are introduced to make clear 
every point touched upon. 



AMONG THE PUBLISHERS. 

A NEW booji by Dr. J. G. Fitch, entitled »* Notes on Ameiican 
^hools and Training Colleges," has been issued recently by the 
MacmiUans. The well-known ''Lectures on Teaching," by the 
^me author, has passed through mnny editions, having leen 
adopted for use by the Teachers' Reading Circles throughout the 
"Country. 

—Ward. Lock, & Co. will publish early in May Lane's »* Man- 
ners and Customs of the Modem Egyptians.'' 

— The J. B. Lippincott Company hare in press ''Economic 
Basis of Protection," by Professor Simon N. Patten of 'the Uni- 
'versity of Pennsylvania. 

— Macmillan & Co. will publish at once a timely book on the 
^Iver question, to be entitled '» Silver in Europe," by S. Dana 
Horton, a delegate of the United Slates to the International Mon- 
<etary Conference held in Europe in 1878 and 1881. 

— D. C. .Heath <& Co. df Boston issued last week "Deutsche 
Literaturgeschichte," Vol. I., by Professor Carta Wenckebach of 
Wellesley College. The purpose of this work, which is to be in 

three volumes, is to oflFer students a history, in the German lan- 
guage, of the growth of German literature. 

— Pictures of fifteen representative houses built through the 
•agency of building and loan associations will appear in W. A. 
Linn's article in the May Scribner, with the story of how each 
one was built told by the owner. Brooklyn, Rcchester, Pitts- 
'fourgh, Reading (Penn.), Cincinnati, St, Paul, New Orleans, and 
&n Francisco are among the cities represented. 

-De Wolfe, Fieke, & Co. have published '* Lake Champlain 
imd its Shores," by W. H. H. Murray, a narrative of the tradi- 
tions and history of Lake Champlain, with a description of 
yachting, camping, and fishing. Mr. Murray's chapter on the 
.^reat national park is included in the voliime. 

—Professors Lewis M. Haupt and Edmund J. James, of the 
University of Pennsylvania, have just completed a monograph on 
■** Canals and their Economic Relation to Transportation." The 
-former deals with the technical side of the question, while the 
•latter discusees its economic aspects. 

— Clarence Deming has found, in the manuscript diary of Wil- 
4iam Brisbane of South Carolina, some pen-pictures of the First 
Napoleon, as he appeared to Mr. Brisband when be visited Pari« 
in 1804. The most interesting of these, describing the coronation 
procession, the presentation of colors on the .Champ de Mars, etc., 
will be published in Sc7*ibner-8 for May. 

—The Annals of QyncBCology, formerly published in Boston, 
^as been enlarged and a new department added, the name t>eing 
changed to Annah of Gyncecology and Pcediatry, The latter de- 
partment is under the editorship of Dr. Louis Siarr of Philadel- 
phia, formerly professor of diseases of children at the University 
of Pennsylvania. The journal appeals with more than ordinary 
interest to the mass of the profession, in that it deals exclusively 
with the diseases of women and children. It is now published 
by the University of Pennsykania Press. 

— The leading article in Garden and Forest for last week is 
'dedicated to the memory of Dr. George Thurber, in whose recent 
•death America has lost her most accomplished horticultural 



writer. Professor Beal, in the same number, writes of the methods 
of t)otanical study ; Mr. Sereno Watson describes a new amar> His, 
which is also figured ; Secretary Williams discusses the best grape^ 
for home use; and much timely horticultural matter is given, in- 
cluding a description of the Easter flowers in New York. Besides 
the plant portrait, there is a view of The Parterre, Fontainebleau, 
with explanatory te^. 

— In the article on Millet in Scribner^a for May, T. H. Bartlett 
tells of the meetings in Millet's bouse in Barbizcn of " the most 
illustrious company of artistic that ever sat around a table to- 
gether,"— Corot, Daumier, Bar} e, Rousseau, and Diaz. The fol- 
lowing anecdote is related: ' At all these gatherings, when Diaz 
was present, there was an accustomed break in the ceremony. 
He had a wooden leg, and haie«l, above all things, talk on art; 
and whenever the moment of exhausted patience came, he would 
pound the table with his hands, imitate a trumpet with his mouth, 
bring the end of his stump up against the under side of the table 
with a fearful thump, and cry out like a wild man, ' Thunder of 
all the Gods, give us peace! Can't you content yourself by 
making art all day without gabbling about it all night? Close 
up!' For each and every one he had some special designation: 
of Rousseau, whenever he l)egan to speak, * Ob, there! Rousseau 
is going to unscrew bis chair.' When his own opinion was 
sought, he would always reply, ^ Oh, yes ! oh, yes ! ' no matter 
what I he question was or subject discussed. As they oid not 

* close up,' Diaz would get up and leave in high indignation, hear- 
ing as he passed out of the room this comfortmg assurance, 
< Blessed is the door that hides you .' " * 

— The opening at tide of The (Jhautauquan for May is by the 
English historian, Edward A. Freeman, and is the first of a two 
part paper on "The Making of Ital) ; ' James A. Harrison, LL D , 
of Washington and Lee University, takes ** The Archseological 
Club in Italy " through the period of the renaissance in architec- 
ture and sculpture; Bella H. Stillman continues her studies of 
''Life in Modem Italy:" Professor Adolfo Bartoli contributes a 
paper on ** Italian Literature; " P^ofe^sor Henry A. Beers of Yale 
University takes for his theme Browning's drama of '* King Vic- 
tor and King Charles; *' PrincipalJames Donaldson, LL. D., of the 
University of St. Andrews, Scotland, writes on *' Roman iMorals;" 
the " Map Quiz " this month is on the present Kingdom of Italy; 
Albert Shaw, Ph.D , contributes n study of *' The Servian King- 
dom; *' some facts at)out color-blindness will be found in the arti- 
cle by Professor Edward L. Nichols of Cornell University; Ara- 
bella B. Buckley considers the moral teachings of science; John 
R. Spears writes of ** The American Navy; " a sketch ot the life 
of Salmon P. Chase is given by his private secretary, Ej^cene L. 
Didier; *' Woman's Work in Archssology " is a translation from 
the DeutHche Rundschau; Thomas Bertrand Bronson of Michigan 
Military Academy gives the status of the present political parties 
in Germany; an interesting paper on '* The Literature of the 
Irish,*' by John Hull, follows; and J. W. Hamilton, D.D., asks 
and answers some questions about the faith-cure. 

— The long- promised article by Henry George appears in 
the April New Review, The same number contains a timely 
paper on * *The Fall of Prince Bismarck. ' ' 

— E & F. N. Spon have just published **A Practical Treatise 
on the Manufacture of Vinegar and Acetates, Cider and Fruit- 
Wines," edited from various sources by William T. Brannt. 
It is an octavo volume of- 479 pages, illustrated by 79 engrav- 
ings. Besides the subjects mentioned in the title, it treats of 
the preservation of fruits and vegetables by canning and evapo- 
ration; the preparation of fruit-butters, jellies, mar^ialades, 
catchups, pickles, mustards, etc. 

— In The Ladies' Home Journal for April, **How to Act before 
the Camera" is told by A. Bogardus, the pioneer of New York 
photographers ; Henry Ward Beecher' s love for gems and rare 
stones is told by himself in several unpublished letters; and 
Mrs. Moses P. Handy has a timely article on **How to Move 
Easily and Well." 

— Messrs. Ginn & Co. announce to be published next month 

* *The Nine Woi;lds : Stories from Norse Mythology, ' ' by Mary E. 
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Litchfield. This book tells in a simple way the story of the 
old Norse gods, and is calculated to awaken an interest in 
the religion of our Teutonic ancestors. "It is based chiefly upon 
the Eddas. The introductory chapter gives a clear idea of the 
relative position of the **Nine Worlds*' of the mythology, and 
tells in a few words the relation of the gods and giants to ob- 
jects in nature. The book is suited to children of any age, and 
will possess equal interest for general .readers* 

— Longmans, Green, & Co. will shortly publish, both in 
London and New York, **The House of the "Wolf," a 
romance by Stanley J. Weyman. It tells the perils and 
bravery of three young brotfi^rs in the fortnight before and 
after the massacre of St. Bartholomew's Day. 

— Messrs. Ginn & Co. announce to be ready in May or June 
''Elements of the Calculus: Method of Bates," by A. S. 
Hardy, professor of mathematics in Dartmouth College. This 
text-book is based upon the method of rates. The object of the 
differential calculus is the measurement and comparison of rates 
of change when the change is not uniform. Whether a quantity 
is or is not changing uniformly, however, its rate at any 
instant is determined essentially in the same manner: viz., by 
letting it change at the rate it had at the instant in question, 
and observing what this change is. It is this change which 
the calculus enables us to determine, however complicated the 
law of variation maybe. From the author's experience in pre- 
senting the calculus to beginners, the method of rates gives the 
student a more intelligent, that is, a less mechanical, grasp of 
the problems within its scope than any other. No comparison 
has been made between this method and those of limits and of 
.infinitesimals. This larger view of the calculus is for special or 
advanced students, for which this work is not intended ; the 
space and time which would be required by such general com- 
parison being devoted to the applications of the method 
adopted. 

— The February number (No. 45) of the Riveieide Literature 
Series (published quarterly during the school year 1889-90 at 
15 cents a single number, by Houghton, Mifflin, & (2k)., Boston) 
contains '*Tbe Lays of Ancient Rome," by Thomas Babington 
Idacaulay, with the author's introductions and historical notes. 
The old Latin literature of the Romans had entirely disap- 
peared, and the stories and legends about the early history of 
Rome were incorporated into the writing:} of the later historians 
without any written authority for them. These *'Lays of 
Ancient Rome" were writtn by 'Macaulay as an attempt to 
show how these legends and stories about the early history of 
Rome would have been sung by the old ballad-mongers, as they 
wandered from village to village, and repeated to an eager 
crowd of listeners these old son^s which all knew so well and 
yet always loved to hear. The lays have always been liked 
by children on account of their life, movement, and romantic 
incidents, and in this new form the publishers hope that they 
will gain a still greater and more widespread popularity. 

— The University of Pennsylvania has published a translation 
of **The Federal Constitution of Switzerland," by Professor 
Edmund J. James. The Constitution of Germany had previ- 
ously been issued in the same series, so that American political 
students now have the means of comparing those two important^ 
federal governments with our own. The principal difference 
between the Swiss Constitution and ours is in the executive 
authority, which in Switzerland is vested in a Federal Council 
of seven members chosen by the two houses of the national 
legislature. All executive orders are issued in the name of the 
council, and, though there is a president of the council, he is 
nothing but a moderator, with no more authority or dignity 
than any other member. The present C!k)nstitution went into 
effect in May, 1874, and gives to the central government much 
greater authority than it had before. Nevertheless, there are 
strong local and democratic elements in the government still, 
as a perusal of this pamphlet will show. 

— Professor John Fiske will open The Popular Science Monthly 
for May with an account of the life of Edward L. Youmans, 



including the story of his association with Herbert Spenoer^ 
Professor Fiske was a warm friend of the late Professor Too- 
mans, and describes his fruitful labors in popularizing science 
and the evolution philosophy in America with sympathetic' 
appreciation. Herbert Spencer has decided to publiab tbe> 
opening chapters of one of the uncompleted parts of bis syBlen^ 
of philosophy, dealing with morality. Three of these ch»pten^ 
treating respectively of '* Animal Ethics," * 'Sub-human Jas-^ 
tice, ' ' and ' 'Human Justice, ' ' will be printed in the flamfr 
number under the general title "On Justice.'^ '-^SttrnptuuT^ 
Laws and their Social Influence" will be discussed by Dr. 
William A. Hammond. Dr. Hammond shows the absurd fail^ 
ures of laws against fine dress, costly food, and smoking, m 
Rome, France, Turkey, and England, and against the sellini^ 
and drinking of alcoholic liquors in some of the United States^ 
A careful comparison of secondary school programmes, Frencb 
and American, will also appear in the May number. Hie- 
author, Mr. George W. Beaman, maintains, that, if our higl^ 
and preparatory schools are to compare well with those of 
France, the pupils must not only do more work, but thej^ 
must also work on more distinctly specialized lines. 



LETTERS TO THE EDITOR. 



Anfmometry. 

It is generally known that quite recently there have 
two independent series of investigations of the relation of cop 
motion in the Robinson anemometer to wind travel, — the one^ 
in England, with an arm twenty-nine feet long, upon whicbi 
the anemometer was whirled in the ope a air; and the other iik> 
this country, with arms of twenty-eight and thirty-five feet 
and used in a large closed court. It has been charged that the* 
experiments in this country were modelled after those m 
England; but this is not the fact, for the experiments in^ 
Washington were nearly completed before a word had come- 
over regarding the others. A good proof of this is found in' 
the fact that Professor Marvin was so successful in refining 
the apparatus and in using electrical contacts, that it required' 
only a few hours to show that no experiments of value could 
be tried in the open air, while this has been learned in England 
only after many months. In the January number of the 
Quarterly Journal of the Royal Meteorological Society there ba» 
appeared a second series of experiments tried in England,, 
which are quite interesting and in many respects novel. 

The earlier results showed that at low velocities there were- 
very great irregularities, though these practically disappeared 
at fifteen miles per hour. In the open air the free wind would 
undoubtedly equal a slow motion of the whirler; and as baas 
been shown, under these conditions, the factor would be made- 
twenty-five per cent too small. If we add to this the effect of" 
irregularities from whirls in the air and in the experiments,, 
nearly all the difficulty would be accounted for. 

To account for these irregularities, it has been suggested that 
in the open air the more or less intermittent action of the win^ 
would tend to continually accelerate or retard the cups ; and,. 
since they have a momentum, this would tend to carry tbenb 
faster than the wind during the retard, so that there would Le- 
a gain in the total movement recorded by the cups over the- 
motion of the whirler and the free wind. This view loses 
sight of the very important consideration that during a rising 
wind the cups would lag behind, and presumably just the- 
amount of the acceleraton during a falling wind. This point 
could only be settled by experiment, and the following facts 
seem to show that this supposed effect is either inappreciable* 
or just the contrary to what is desired. 

1. The weight of a very light set of cups was increased four- 
fold, and in the open air there was no change in the result. 

2. Two sets of cups, which were exactly alike except that 
one was eight times as heavy as the other, were compared side- 
by side. It was found that in light winds the lighter cups 
gave two to four per cent more wmd, and that they were- 
alike in higher winds. 

3. Professor Marvin increased the moment of inertia two Uh 
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three timee in a eet o( cupx, and found that the lighter gave 
more than ten per cent more wind at five miles per hour, while 
there was no difference between the light and heavy CMips-in 
higher winds. 

4. to the more recent trials in England, an anemometer was 
placed, with its axin bdrizontal, on the arm cf a whirler, and 
the whirler rotated once and then euddeolj stopped: the ane- 
ntotneter cups {supposedly from their momentum) continued to 
xevolve. This experiment was certainly most lemarhahle. It 
is a little difficult to see what other result was to be expected. 
If any thing was to be learned, it could only be by stopping 
the cups at exactly the moment the whirler was stopped. This 
certainly does not elucidate in any way whatsoever the sup- 
posed inertia effect in am intermittent wind. 

6. The crucial test in the English trials wi 
whirler was given an intermittent motion i 
natural wind. The anemometer was placed ■ 
«nn, and the velocity of the whirler wj 
npidly, ranging back and forth betwee 
lionr, — a far greater fluctuation than i 



8 made when the 
r one simulating a 
1 the end of the 
changed quite 
n forty and ten miles per 
3 the free air. 



uniform results than any Other instrument in the open air, but 
this was simply because the effect of the natural wind would 
be almost exactly counterbalanced on opposite sides of the 
whirl. In portions of the whirl where the wind would tend 
to accelerate the motion, the much more rapid whirler motion 
would tend to keep the vane normal to the arm ; and, even if 
the vane had any influence, it would tend to turn the anemom- 
eter at an angle with the arm in such a way as to make it lose 
the proper speed which it would have in its normal position. 

It seems probable that the anemometer problem has nearly 
reachi^ its solution. What are now needed most of alt are 
experiments with an anemometer, as light as practicable, and 
which will present a slightly greater proportional resistance to 
the higher winds than to the lighter, and possibly cause fewer 
whirls around the cups. H. A. Hazbn. 

WaabiagtoD. April 11, 



Here, then, above all things else, we ought to get an inertia 
'«ffeot; hut it was found that there was no difference in the 
xeoord of the anemometer between the uniform and intermit- 
tent motion. The evidence seems to be overwhelming that the 
vupposed moBMntum or inertia effect is purely imaginary. 

We cannot sympathize with the feeling aroused in England 
]>T these experiments; namely, that the Robinson anemometer 
IB on trust worthy. Undoubtedly the Kew instrument, with its 
12-inch cups and 24-inch arioB, is exceedingly clumsy, and 
vhoold he discarded as soon as possible; but the experiments in 
thU country have shown that with 4-inch cups and 6.72-incb 
^^rms tbe results are alt that could he asked near ten miles per 
iKmr, and during about eighty per cent of our winds. It has 
«l90 been demonstrated that an anemometer can be constructed 
"Which will give very good results over a large range of wind 
Telocity. It is very certain that the Robinson anemometer is 
tu: ahead of any iDstrament that requires a vane. In the 
AigliBh trials a vane anemometer or air-meter gave much more 



Supposed Aborig;iaal Fish-Weirs in Naaman's Creek, near 
Clay moat. Del. 

Thb copy of my letter published by the Rev. Mr. Peet in Vol. 
XII. of the American Antiquarian, Uarcb, 1880, No. 2, is correct 
in some respects, and incorrect in others. So far, Mr. Peet has 
failed to prore that 1 ever used the word " pile-dwellings," or 
" river- dwellings." My denial is quite as good as his assertion 
in this respect, until the original letter be produced, and proven 
to be mine. I have already given a true tersion of tbis letter in 
a former communication to Science, and sufficient reasons for the 
use of the terms " pile-Btruclur«s." " pile-ends " or "log-ends," 
and ''stations." They are sufficiently clear explanations for any 
one to understand without danger of an erroneous impreraion. 
No repetition uf this explanation is therefore necessary. I call 
Hr. Peet's particular attention to this assertion. 

In the reproduction of my letter, published on p. 118, Atneri- 
can Antiquarian, Harcb, 1890, I desire to correct the following 
error: " The numerous suggestions that the pile-structures i^re 
flsh-weirs is untenable," should read "the numerous suggestions 
that tbe pile-structures were flsh-weirs is tenable;" and if my 
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HOSPITAL RBMEDtBS. 
'e ibey? There is ■ new depirtni 



What 
(he treatment of disease, 
collection of the specifics used by noted special. 
isli of Europe and America, and bringing them 
within the teach of ill. For instance, the Ireat- 
ment pursued by special physicians who treat 
indigestion, stomach and liver troubles only, 
was oblaincd and prepared. The treatment of 
oiher physicians celebrated for curing catarrh 
was procured, and so on till these incompaiable 
cures now include disease of the lungs, kidneys, 
female weakness, rheumatism and nervous de- 

This new method of "one remedy for one 
disease " must appeal to the common sense of 
■II sufferers, many of whom have experienced 
the ill effects, and thoroughly realiie the ab- 
surdity ol (he claims of Patent Medicines which 
are gaaranleed lo cure every ill out of a single 
bottle, and ihc ose o( which, as siatisiics prove, 
hasiitintJ more itomatht than akehol. A cir- 
cular describing ihese new remedies is sent free 
on receipt of stamp to pay postage by Hospital 
Remedy Company. Toronto, Canada, sole pro- 
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Leading Nos.: 048, 14, 130, 135, 239, 333 

for Salt by all Statlonert. 

THE ESTEIBIHI STEEL PEH 10., 
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PuiSftAir 

CON11NUOUS.lNE>a^NSIVE.Raj/iBLE. 

ALL IMPURE AND OFFENSIVE ODORS ABSOLUTELY 

REMOVED, 

This apparatus consists of an 
iron vessel with a tightly fitting 
lid, held down with a screw, and 
inclosing a porous cup, which is 
saturated with a volatile disin- 
fecting fluid. 1^ small screw- 
valve is arranged on the side of 
the case. Opening both lid and 
valve, a current of antiseptic 
vapor issues, carrying with it the 
volatile disinfectants. 

SBLF-AOTINQ. E&oh Yaporlzer sold charged for 
uaa. No care except to replenlah onoe In two montba 
■t expense of 4 to 8 oente. aooordiog to size. Three 
Hizea. tS-M. S9.00, U-CO. 

Uluatrated PamplilBt tree to all. Addreu 

:bman "EIHO" vaporizer comfant, 

Chioopee Falls. Maaa.; Boston, New Toril. 

Philadelphia, or Chtoago. 
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letter in Mr. Peet's posaession gires any other seni'P, it has been 
tampered nith by sunie one deairiug to make mischief. The re- 
inarke that I make at the end of this letter (written several jears 
ago, and now for the first time published by Mr. Peet) ahow 
that I was opposed to theoriziog upon the subject, and used the 
ternj "pile-structures" throughout the letter. Reasons (or use 
of these terms, let me repeat, have been referred to, bb above 
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INDU8TMAL NOTES. 
Automatic Oil-buraiuE Steam-EHgine for Electric I 
Thk compact electric-lighting plant shown in the il 
haa been found to work satisfactorily in placea whc 
parativelj small number of lights are required, and 1 
expense of operation must be reduced t/> a 
plant has been for some months furnishing light ii 




A COMPACT ELECTBIC-LIOBTIMQ PLANT. 

reports, I have to say that its editor was perfectly free to express oil-burning engine, which was illustrated and describedjin 
his opinions upon the subject, whether he accepted my flsb-weir these columns about a year ago. The dynamo fumishea current 



theory or not. So far, I have not yet made any deflnlle report 
upon the subject, from lack of time to work the material up. 
There is no manuscript in the hands of the Peabody Huseum, 
upon pile dwellings or river- dwellings in North America, await- 
ing publication, as has t*een asserted. Hilbornb T. Crgsson. 

PMladfltphia, April II. 



for fifteen 32 -candle-power incandescent lamps, six SS-candle- 
power lamps, and five 16-candIe-power lamps. The fuel being 
oil, supplied automatically as required, and the water-supply, 
steam -pressure, and speed being automatically regulated, the 
plant requires scarcely any attention other than to start and 
stop it, and is said to give entire satisfaction. 
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U you have«100, 11,000 or $1,000,000 
for which you are seeking for a profitable 
investment, write to Jaiies W. Qrkene, 
Weet Superior, Wis. 

Inquiry costs nothing. Reference by per- 
mission to The Editor of Science. 



CATABBU. 
Catarrkal Dearaeaa— Har Vevvr. 

Sufferers are not genenlly aware that tliese 
diseases are contagious, or that ihcy ate due to 
the presence of living paiasites in the lining 
membrane of the nose and eustachiao lubes. 
Microscopic research, however, has proved this 
to be a fact, and the result oE this discovery is 
that a simple remedy has been formulated where- 
by catarrh, catarrhal deafness and hay fever ate 
permanently cured in from one to three simple 
applications made al home bf the patient once 

N.B.— This treatment is not a snuff or an 
ointment ; both have been discarded by repn- 
table physicians as injurious. A pamphlet ex- 
receipt of stamp to pay postage, by A, H. Dix- 
on & Son. 337 and 339 WesI King Street. 
Toronto, Canada.— C'*mfto» AJvetalt. 
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CALENDAR OF SOCIETIES. 

Philosophical Society, Washington. 

April 12.— J. R. Eastman. The Progress 
of Meteoric Astronomy; B. G. "Wilder, Com- 
parative Anatomy of the Simian and Human 
Brain. 

Woman's Anthropological Society of 
America. Washington. 

April 13.— Cflara Bliss Hinds. Some Stud- 
ies in Child -Life. 

Biological Society, Washington. 

April 19.—W. H. Dall, Exhibition of 
Original Drawings of the Fur Seal and 
8teller*s Sea Cow, executed by a Member of 
Bering's Expedition of 1742; C. Hart Mer- 
riam, Historical Review of the Faonal and 
Flora Divisions that have been proposed for 
North America: Joseph F. James, On Vaii- 
ation, with Special Reference to Certain 
Paleo7X)ic Genera; B. T. Galloway, Obser- 
vations on the Flora of Missouri; C. L. Hop- 
kins, Characteris'ic Vegetation of the Cliflf- 
Dwellers Cafion near Flag Staff, Arizona. 

Boston Society of Natural History. 
April 16.— N. S. Shaler, Climatal Condi- 
tions of Salt Deposits; Frank Leveret t, Gla- 
cial Studies bearing on the Antiquity of 
Man; M. H. Saville, Sanborn Bowlder near 
Rockport, Mass. 

IVanis. 

A My ^erscH seeking a ^titioH /or which he is quali- 
fied by his scientific attainments^ or any person seeking 
some one to fill a position of thu character^ he it that 
of a teacher of science^ chemist^ d-raughtsman^ or what 
not, may have the * IVant ' inserted under this head 
FKES OF COST, if he satisfies the publisher o/ the suit- 
able character of his application. A ny person seeking 
information on any scientific: question^ the address ^ 
any scientific man„ or who can in any way use this col' 
umn for a purpose consonant with the nature of the 
paper ^ is cordially invited to do so. 

WANTED— One or two persons with some means 
Interested In Arohieology to aooompany a re- 
liable antiquarian to Southern Ohio for four months^ 
work in the mounds. The specimens found to be 
shared equaliv. For terms address W. K. M., Box 14B, 
Smithsonian institute, Washington, D. G. 

WANTED— Position to teaoh Solenoes or Mathe- 
matics by a Smith College graduate who was 
also a Mudent at the Mass. Institute of Technology. 
Nine years^ experience. Address T. H., caie of 

SOUNOX. 

ATOUNQ LADT, graduate of Boston University, 
also of special course at the Massachusetts In- 
stitute of Technology, desires a position to teach 
Chemistry, Phvsics and Mathematics. Two years^ 
expexlence. References given. Address Miss B. 
L., Warren, Mass. 

ATOUNO MAN aged 19, a graduate of Eastman 
College, wants to serve an apprenticeship with 
some Manufacturing Electrical Laboratory where he 
can hare access to books in erening. Is willing to 
work. The best of references given. C. F. BENE- 
DICT, P. O. Box 84, Westbury, Wayne Co , N.Y. 

AN experienced College Professor, with consider^ 
able ability In advertising educational institu- 
tions, now employed, is open to an engagement. 
Has built up two schools by advertising. Now is 
Just the time to begin work for September opening. 
** WiUiam." 848 East 2Qth St.. New York. 

WANTED by a ComeU University graduate a po- 
sition as Chemist in some Manufaoturmg 
establishment. References given. T. B. 

~RU PT UR E 

cured in stipulated time. 
NO DELAY FROM WORK. NO OPERATION. 

Call or send stamp for circular and reference of those 
cured. We have on hand over 300 styles of trusses, from 
$1 up, and suspensories of all kinds. Orders filled by 
mail or express to any part of the United States. 

C. A. M. BURNUAM, M.D., 
138 Clinton Place, New York. 



LOW-PRICED BOOKS. 

Any of the following low-priced books will be 
mailed postpaid on receipt of price. 

SCIENCE BOOK AGENCY, 

47 Lafayette Place, New York. 



AGBIOULTUBE. 

Agricultural Drainage. By J. B. Denton. 6**. Ii.ao 
Animal Food Resources of Different Nations. By 

P. L. Simmonds. 12* . x.oo 

CoFFBB and Chiccory. By P. L. Simmonds. 12**. .75 
Flowers, The Colours of . By Grant Allen, is** i.oo 
Fruits, Selected: Their Culture, Propagation, 
and Management in the Garden and Orchard. 

ByC. Downing. 12" 1.50 

Gardening for Ladies, and Companion to the 

Flower-Garden. By Mrs. J. C. Loudon, la*. 1.50 
Hops : Cultivation, Commerce, and Uses. By P. 

L. Simmonds. X9° i.as 

Horticulture, The Theory of ; or. An Attempt 
to explain Gardening upon Physiological Prin- 
ciples. By J. Lindley and A. J. Downing 

19" 1.50 

Sewage Irrigation by Farmers. By R. W. Birch. 

8* x.oo 

Sewage Utilization. By B Latham. 8° x.oo 

Useful Animals and their Products. By P. L. 

Simmonds. x6° i.s5 

ARCHITBCTCRE ANB BfllLDING 

CONSTB DCTION. 

Architbcturb, the Stepping-Stone to. Qy ^ 

Thomas Mitchell. x8' 50 

Boiler and Water Pipes, Kitchen. By H. Grim- 

shaw. 8° 40 

Building Construction. By Edward J. Burrell. 

!»• 80 

Chimneys for Furnaces, Fireplaces, and Steam- 
Boilers. By R. Armstrong, C.E. x8° 50 

Cooking Range, The. By F. Dye. 12** so 

Fires in Theatres. By E M. Shaw. is<> 1.25 

Gas Fitter's Guide. By J. Eldiidge. xs* 40 

Hot-Wathr Apparatus, Fitting. By F. Dye la* x.oo 
Hot- Water Apparatus, Fixing. By J. Eldridge. 

xa« *. 40 

Hot- Water Fitting and Steam Cooking Appa- 
ratus. By F. Dye. x6* so 

Pump Fitter's Guide. By J. Eldridge. xa* 40 

Strength of Beams under Transverse Loads. By 

Professor W. Allan. x8» 50 

Ventilation of American Dwellings. By David 

Boswell Reid, M.D. is* x.50 

Ventilation of Buildings. By W. F. Butler. x8' .50 

A8TBO?ronKY AND NAVIGATION. 

Astronomy for Beginners. By Francis Fellowes. 

»6» ' .50 

Astronomy, Lessons in Elementary. By John 

Merrifield. 8* 60 

Hours with a Three-Inch Telescope. By Capt. 

William Noble. 8*» ... x.so 

Magnetism and the Deviation of the Compass, 

By John Merrifield. 18" .* 50 

Navigatio.v, a Treatise on, for the Use of Stu- 
dents. By John Merrifield. xa* x.50 

Sea-Routss, The Shortest, and Maps for finding 

them in a Few Seconds (Great-Circle Sailing). 

By John Merrifield. 4* 35 

Studbnt's Atlas, The. By John Merrifield. 8**.. r.50 

CHEMISTRY. 

Practical Chemistry ; the Principles of Qualita- 
tive Analysis By William A. Tilden. 8** 45 

Practical Inorganic Chemistry, An Introduction 
to ; or The Principles of Analysis. By William 

Jago. 8*.... 45 

Practical Organic Analysis, An Introduction to. 

By George E. R. Ellis. 8® .50 

Experimental Chemistry for Junior Students. 
By J. E. Reynolds. 

Part I. Introductory 45 

Part II. Non-Metals 75 

Part III. Metals 1.05 

Part IV. Chemistry of Carhon Compounds, or 

Organic Chemistry 1.90 

Qualitative Analysis and Laboratory Practice, 
Manual of. By T. E. Thorpe and M. M. Pat- 

tison Muir. xa^ x .95 

Qualitative Chemical Analysis, A Short Course 
in. By Professor I. M. Crafts and Professor 

Charles A. SchaefiEer. ra® x .50 

Qualitative Chemical Analysis, An Elementary 

Manual of. By Maurice Perkins, xa" x.oo 



Quantitative Aaalysia. By H. Carrington Bol- 
ton. 8« 

QuAimTATiVE Chemical Analysis. By T. E. 
Thorpe. i8* 

Tables for the Analysis of a Simple Salt for Use 
in School Laboratories. By A. Vinter. 8* 

BLBOTBIGITF, 

Alternate Current Machinery. By G. Kftppk 

18*.... 

Dynamic Electricity. By John Hopkinson, J. A. 

Schoolbred, and R. E. Day. x8** 

Dynamo-Electric Machines, Recent Progress in. 

By Professor Sylvanus P. Thompson. 18** 

Electric Bells. By F. C. Allsop. ia*» 

Electric Light Precautions. By K. Hedges. 

8» 

Electric Lighting from Central Stations. By G. 

Forbes 

Electrical Units, Practical. By J. Swinburne. 

x6« 

Electricity, Supply of, by Local Authorities. 

By K. Hedges. &• 

Electro-Magnetic Telegraph, A Hand-Book of 

the. ByA. E. Loring. iS* 

Electro-Magnets. By Th. Du Moccel. Tr. by 

C.J. Wharton 

Electro-Telegraphy. By F. S. Beecher. \t^.. 
Incandescent Electric Lights, with Particular 

Reference to the Edison Lamps at the Paris 

Exhibition. By Comte Th. Du Moncel, W. 

H. Preece, J. W. Howell* and others. i8* 

Induction Co ls : How Made and How Used. 

x8» 

Strength and Diameter of Electric Conductors. 

By G. Forbes. 8* 

Tedrestrial Magnetism and the Magnetism of 

Iron Vesse's. By Professor Fairman Rogers. 

i8« 

Thermo-Electricity. By A. Rust. 8* 

Wrinkles in Electric Lighting. By V. Stephens. 
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8ANITABY SOIBNGB. 

Air We Breathe, the, and Ventilation. By Pro- 
fessor H. A. Mott. x6*> 

Bad Drains, and How to Test them. By R. H. 
Reevef. la® 

Dikty Dustbins and Sloppy Streets. By H. P. 
Boulnois. xa** «. 

Disease and Putrescent Air. By T. Rowan. 8*^.. 

Domestic Filtration of Water. By E. F. B. Den- 
ton. 8' 

Drainage of Towns. By J. Phillips. 8*' 

Dwblling-Houses : Their Sanitary Construction 
and Arrangements. By Professor W. H. Cor- 
field x8» 

Fashion in Deformity. By William Henry Flower. 



19« 



Food, The Composition, Digestibility, and Ku- 
tritivc Value of. By Professor Henry A. 
Molt 

Health, The Laws of. By W. H. Corfield. 8<'.. 

Health-Science, A Manual of. By Andrew Wil- 
son. 8® '. 

Healthy Foundations^ for Houses. By Glenn 
Brown. x8" '. 

Hints on taking a House. By H. P. Boulnois. 
x6» 

House Drainage and Sanitaiy Plumbing. By W. 
P.Gerhard. \V* 

Maternal Management of Children in Health 
and Disease. By Dr. Thomas Bull. la^ 

Pneumatic Drainage. By A. Smith. 8" 

Potable Water and the Different Methods of de- 
tecting Impurities. By Charles W. Folkard. 



x8'. 



Sanitary Condition of Dwelliog-Houaes in Town 
and Country. By George C. Waring, jun. x8^. 

Sanitary Drainage of Buildings, Notes embodying 
Recent Practice in, with Memorand \ on the 
Cost of Plumbing Work. By W. P. Gerhard, 
C.E. x8» 

Sanitary Protection. By W. Parry. 8° 

Sanitary Works Abroad. By R. Manning. 8^.. 

Sanitation, Simplicity in. By E. T. Blake. 8<^. 

Sewage, Disposal of. By Maxwell and Tuke. 8<^. 

Sewer Gases: Their Nature and Origin. By A. 
De Varona. x8* 

Sewerage and Sewage Utilization. By Professor 
W.H. Corfield. x8*> 

Shone Sewerage System. By E. Ault. 8* 

Storage of Water. By J. B. Denton. 8^ 

Ventilation, Mechanics of. By George W. Raf- 
ter, C.E. i8« 

Water and Water Supply. By Professor W. H. 
Corfield. x8* 
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THE SUPPRESSION OF CONSUMPTION. 

The first step in the practical suppression of consumption 
is to take those nreasures that are necessary to reduce its 
production to insignificant proportions; that is, we must se- 
cure the effective prevention of the disease. We shall attain 
this ohjeet by seeing that, on the one hand, we have or ob- 
tain such an amount of lung surface as is adequate not only 
to perform the ordinary work that is demanded of it, but 
also to meet, within certain limits', any extra demand that 
may be made upon it, and, on the other, by so arranging our 
habits, mode of life, and surroundings, that their tendency 
as a whole is to develop the lungs. What amount of lung 
capaeity is necessary to conform to the above requirements? 
Hutchinson's so-called standard of vital capacity is too low. 
The lungs of a man having a chest-girth ranging between 
Brent's **medium" and **maximum" standards, with an ex- 
tent of movement of four inches and upwards, would give 
the required amount of lung surface. I give these standards 
in the following table : — 



Height. 


Medium. 


Maximom 


Ft. In. 


Inches. 


Inches. 


6 1 


34.66 


40.66 


6 2 


85.01 


41.88 


5 8 


85.70 


42.00 


5 4 


86.26 


42.66 


5 6 


86.88 


48.88 


6 6 


87.40 


44.00 


5 7 


87.96 


44.66 


5 8 


88.58 


45.88 


6 


89.10 


• 46.00 


6 10 


89.66 


46.66 


6 11 


40.S8 


47.88 


6 


40.80 


48.00 



It will be found, on examination, that many of us do not 
possess the standard of chest development ; and if we would 
be certain of absolute freedom from the possibility of an at- 
tack of the disease, then we should deliberately set to work 
to obtain this development. There is no difficulty whatever 
in doing that, for the size and shape of the chest depend 
upon the conditions to which it is subjected.^ To develop 
the chest we must avoid those conditions that tend to disuse 
of the lungs, to their compression or injury, and introduce 
others that markedly tend to develop the lungs. If possible, 
the residence should be situated in the country, in a healthy 
suburb, or in a wide, open street. The rooms, and espe- 
cially that used as the sleeping apartment, should be lofty, 
capacious, well lighted by windows that open, and ventilated 
by direct and continuous free communication with the ex- 

1 *'What ie Conaumptlon?*' (1886); **The Bzperimental Production of 
Chest-Types in Man,'' British Association, 1887, Statistics; ** Physical Develop- 
ment; " The Illustrated Medical News, Not. 9, 1889. 



temal air, summer and winter, night and day. Gradually 
lower the temperature of the rooms till there is not nearly 
so much difference between it and that of the external air 
as that to which we are now accustomed. Great care 
should be taken about the clothing of the body. It is es- 
sential thai the clothes should be made so loose that they 
offer no impediment to the full and free movement of the 
chest. When ordering clothes, be sure the measurement is 
taken at a full inspiration, and see that they are quite easy 
even then. Don't use braces, corsets, or respirators: they 
tend to impede the respiratory movement. Wool manufac- 
tured in such a way that it is elastic and permits free ven- 
tilation should be worn next the skin ; and the un der-linen 
should be frequently changed, so that no impediment is 
offered to its emanations. A sponge-bath should be taken 
every day. Low-heeled boots, wide, broad toes, should be 
worn, so that walking exercise may be taken in comfort. 
Spend as much time as possible, and that daily, in some 
form or other of active exercise in the open air. Carefully 
avoid the habit of stooping : throw the shoulders back, the 
chest forward, and get into the habit of holding the body 
erect at all times. Breathe through the nose, and take half 
a dozen deep inspirations, followed by full expiration, several 
times daily. Gk> in for gymnastics, giving special attention 
to the development of the muscles of the chest, swimming, 
singing, and athletics, and get gradually acclimatized to the 
external air, wind, and rain. Don't overload the body with 
clothes ; and maintain the temperature in the natural way, 
by increased muscular exertion. Get the chest-girth and 
vital capacity taken at regular periods, and record them, so 
that you may know what progress you are making; and do 
not relax these efforts for a day until the chest-girth at the 
nipple line is higher than Brent's medium standard. 

The members of consumptive families and those who bear 
the marks of threatened disease — ^a narrow chest and faulty 
carriage of the body, associated with some indication or 
other of deranged health — should make it the first businesa 
of their lives to carry out the above directions. Till that 
has been accomplished, it is worse than useless—it is certain 
disease — for them to engage in sedentary, chest-constricting,, 
or dust-inhaling occupations. Those who are engaged in- 
such occupations, or who are unavoidably submitted to suiv 
roundings that tend to reduce the breathing capacity, should! 
most scrupulously devote sufficient time daily to one or other 
mode of developing the lungfs, in order to counteract their 
effects. And I need not point out that considerations of' 
self-interest, of humanity, and of public policy, alike de^ 
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n^nd that a practical effort should now be made to reduce 
the compression of the chest, the inhalations of small par- 
ticles, and confinement, especially in rooms under ground, 
to a minimum in those trades. 

At birth the child has a proportion of chest girth to height 
that slightly exceeds that of the maximum standard. I 
have suggested the birth standard as the true standard of 
health ; but under the present system of bringing up chil- 
dren, they are, from the moment of birth right through the 
whole course of modem education, submitted to conditions 
that tend to reduce the breathing capacity; so that for a 
height of 51.84 inches there is a chest-girth of 26.10 inches, 
instead of one of 35.18 inches, or a loss, in about ten years, 
of nearly nine inches. And when there is consumption in 
ihe family, extra care is taken of the children; that is, these 
^conditions are pushed to an extreme limit, and the so-called . 
inherited consumption is the direct result. Here you have 
the best standard of chest-girth. Is it too much to ask that 
the conditions of the child's surroundings as a whole shall 
be so arranged that it may be retained? Look at the poor, 
puny chests we meet with, and at the reports of the regis- 
Xrar-general, and then we shall see the grave responsibility 
that lies upon us for producing such a change, and permit- 
.ting it to continue. 

I have pointed out the means by which we can develop 
ihe lungs to the required standard, and in so doing have 
jshown how that development is to be retained, and con- 
sumption be effectually prevented. These measures are 
very simple ; and in one form or other, and at some period 
or other within the twenty-four hours, they are within the 
reach of all. But they effect a complete change in our 
habits, mode of life, and surroundings ; and a change of this 
nature must be slowly, gradually, and cautiously effected. 
I warn you against stretching the lungs (that is not develop- 
ment), against violent or sudden exertion and exhaustion. 
Uninterruptedly, step by step, acclimatize the bodies to the 
new conditions, and then they will lead us safely and surely 
to complete protection from consumption. 

How can we reduce the mortality from consumption to 
insignificant proportions, and so complete the measures that 
are necessary to secure the practical suppression of the dis- 
ease ? This is the state with which we have to deal. The 
lungs are being progressively destroyed by a process of 
irritation* caused by more work being thrown on them than 
they are able to effect ; ' and this inability has been produced 
by their having been, and still being, subject to conditions 
that tend to reduce their capacity; > and, further, during the 
progress of these events, the other organs have become in- 
volved by attempting to perform compensatory work, with 
.the result that the general health is more or less seriously 
compromised. Consequently, in order to adequately deal 
with this state of thingfs, we must treat consumption upon 
the following principles : to establish an equilibrium between 
the amount of interchange required to be effected and that 

1 Tanner, Altken,Wil«>n-Foz,'V<%ldenbuig, 8ohottellu8, Roberts, Lombard, 
Karoet, SanderBon, Sixnock, Cohnhelm, Frankel, Bindfleisoh, Niemeyer, Pow- 
«U, Bwart. 

s Oautler, Peter, and the French Sobool. 

* Graham BaUoiir,Gintrao, Hanot (Jaooond), Htitohinaon, Fabino, Wintrioh, 
Aeoht, Schnlevogt, Waldenbnrg, Bansome, Stolces, Frlennd, AMken. 



effected ; to enable the other organs of the body to perform 
their ordinary functions; to restore to the lungs their power 
of adjustment to their external conditions; and to obtain the 
above without producing indications of friction: that is, in 
other words, we must arrest this process of irritation, restore 
the general health, and develop the lungs to the required 
amount, in order to secure complete recovery from consump- 
tion. A little consideration will make it evident, that, to 
carry out the first principle of treatment, we shall have to 
take measures from two distinct points of view. On the 
one hand, the conditions that impede the effecting of these 
interchanges must be, as fistr as that is possible, removed, 
and those that have an opposite tendency substituted ; and, 
on the other, any deficiency that may remain must be made 
good by the compensatory action of one or more of the 
other organs. For this purpose we shall, in the first place, 
put the patient under conditions of habitation, habits, and 
surroundings that tend individually, and collectively to 
promote these interchanges. The consumptive patient must 
be sent as soon as possible to live in a house the sanitary 
condition of which has been ascertained to be good, situated 
on an elevation, either in the country or at the seaside, 
where the air is pure and free from dust E2ach room must 
communicate continuously and directly with the external 
air. Sunlight should be freely admitted ; the windows con- 
stantly kept open,, night and day; and the temperature, as 
recorded by a maximum and minimum thermometer, grad- 
ually lowered till there is not so great a difference between 
it and the external air as that we still find in the rooms 
of consumptive patients. The patient's clothes must be 
warm, not too heavy, and made so loose that they can offer 
no restraint to the free movement of the chest. Wool manu* 
factured in such a way that it is elastic, permits free venti- 
lation of the skin, and is not too heavy, should be worn 
next the body; that used during the day must not be worn 
at night, and the under-linen should be frequently changed. 
As much time as possible must be spent in the open air. If 
the patient is unable to walk, he should ride or drive in an 
open carriage till he has gained sufficient strength to enable 
him to do this. Sitting in a position that tends to impede 
the movement of the thorax must be carefully and constantly 
avoided, and the patient should be gradually induced to 
throw the weight of the shoulders on the spine till he both 
sits and walks with the body erect. If any deficiency re- 
main, — ^and that, as well as its amount, will depend upon 
the extent of the disease, — we shall have to obtain compen- 
sation for it by- measures that increase the activity of the 
functions of the skin, or the kidneys, or the alimentary 
canal. To increase the functional activity of the skin, we 
shall direct the patient to be bathed or sponged with warm 
water, medicated or not, as frequently as may be found de- 
sirable, once daily in any case; and, if necessary, we shall 
increase that activity by prescribing diaphoretics. If the 
action of the skin obtained by the above measures be not 
sufficient for the purpose, or if it be already performing its 
share of this compensatory work, then we shall increase the 
activity of the kidneys by suitable diuretics, and attend to 
the functions of the alimentary canal. Now, the above 
measures, thoroughly and carefully carried out, will, if the 
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disease be not too extensive, effect an equilibrium between 
the work required to be effected and the work effected, and 
we shall have obtained an arrest of (he disease. 

The 6rst step towards enabling the other organs of the 
body to perform their ordinary functions has been already 
taken by removing that which was the primary cause of 
their derangement; viz., the presence in those organs of 
substances that interfered with their normal work, and 
altered, to a greater or less extent, the state of thei^ nutrition 
and that of the body as a whole. We shall supplement that, 
where necessary, by appropriate means to seoure the relief 
of any organ that may have become involved by its com- 
pensatory action, and to obtain the normal functional 
activity of the others, so that the body may be placed in a 
fit state for the reception and assimilation of suitable food. 
The nature and quantity of the food, and the time for its 
administration, must be carefully regulated according to the 
requirements of the case, but care must be taken not to give 
it too frequently or in too large quantities. I attach much 
importance to the careful cultivation of the appetite, so that 
the patient may be tempted to eat, and to the careful avoid- 
ance of any dish or article of food to which the patient has 
taken a dislike. Good new. milk alone, or made up in 
various ways, cream, butter, olive-oil, marrow (I have found 
great benefit from a preparation of marrow and malt ' 
immediately after the meal), hot bacon with its fat, eggs, 
good beef-tea, soups, fish, fowl, cutlets, fillets, etc., with a 
suitable supply of vegetables and fruit, must be freely drawn 
upon for the patient^s food. And we may add to this a good 
bitter beer, stout, or a good, sound claret, or wine, when we 
are sure we can get them. 

No attempt whatever should be made to apply the third 
principle of treatment until the disease has been some time 
arrested, a» shown by a progressive decrease of the symptoms 
of lung irritation, an increase in the area of breathing, in- 
creased vital capacity, extent of movement and girth, a 
nearly normal temperature, a steady improvement of the 
general health, and increased weight. Then the following 
measures may be gradually adopted and steadily increased, 
great care being taken to avoid either strain (the lungs must 
not be stretched) or over exertion, the state of the general 
functions and temperature being carefully watched. We 
place the patient under conditions that progressively make 
increasing demands for the use of the lungs, such as slight 
ascents on the neighboring hills, slowly performed at first, 
and the if gradually increasing both the elevation and the 
time occupied in such exercise. Deep breathing is to be 
regularly practised, commencing with three or four full in- 
spirations, followed by deep expirations, in succession, and 
increasing both their number and extent. I have found the 
careful and regular use of a spirometer very beneficial, and 
much regret that, as in the case of thermometers, no one as 
yet supplies them at such a price as will enable the general 
public to. purchase them. Then the muscles of the chest 
must be fully developed, and the patient should take part 
in such exercises as will insure their full use. And this 
process of lung development will not be complete until the 
patient^s vital capacity exceeds Hutchinson's so-called 
standard of health. 



And we shall attain the object of the fourth principle of 
treatment by carefully selecting appropriate measures to ef- 
fect each purpose we have in view (and the medicines must 
be prescribed precisely on the same principle; for instance, 
if we desire to increase the functions of the skin, a dia- 
phoretic is prescribed, and its use stopped when we desire 
such action to cease), by using them at the right time and to 
the right extent, and by carefully watching their effects, so 
that if there be any indication of friction we may at once 
effect the necessary modification, or adopt some other means 
to attain the same object. 

Under this system of treatment, the chest symptoms are 
immediately relieved ; pain, cough, and expectoration speed- 
ily disappear; the area of breathing, the vital capacity, the 
chest-girth, and extent of movement, progressively increase. 
The temperature tends towards that of health, the general 
state improves, the weight increases, and there is a feeling 
of health and strength. In f|u;t, so real is this, that it has 
been the source of one of the chief difficulties' of treatment, 
by tempting the patient to do something beyond his strength, 
or to neglect some of the directions given him, till he finds 
himself promptly pulled up by a cessation of his improve- 
ment. Soon, in those cases in which the disease is not ex- 
tensive, there is a complete arrest of the disease, no chest 
symptoms, a good state of the general health, a fair weight, 
normal temperature, a good breathing capacity, and eventu- 
ally the patient makes a complete recovery. By this I mean 
he has the appearance and possession of sound health, natu- 
ral breathing from base to apex, a well-formed and fully 
developed chest, and a good range of movement and vital 
capacity. 

I have based this statement on the results I have invaria- 
bly obtained in my experiments, and in the practical treat- 
ment of the cases of which the following notes appeared in 
the Lancet of Nov. 26, 1887, and Dec. 8, 1888, and in the 
Uluatrated Medical News of Oct. 26, 1889 :-— ■ 

**Ca8B I.— In April, 1883, I saw H. O. M. E., a married 
lady, in conjunction with the gentleman who had attended 
her. We found the usual signs of phthisis of the right lung. 
Family history good; height 5 feet 2 inches; vital capacity 
85 cubic inches. I accompanied the patient to Hastings, 
and saw that she was carefully treated on the principles I 
advocated in that paper. ^ June 13, much improved; vital 
capacity 130^ cubic inches. June 21, improvement contin- 
ues; now able to walk a mUe or two; vital capacity 162 cu- 
bic inches. June 29, able to walk four miles; vital capacitv 
167 cubic inches. The patient was unfortunately obliged to 
return to town. The improvement stopped, and after a few 
weeks she began to lose ground. In September the patient 
went to the Isle of Wight, the vital capacity then being only 
161 j cubic inches. Oct. 9, very much improved ; vital ca- 
pacity 195 cubic inches. She continued in the south, and 
was gradually accustomed to walk many miles daily; no 
chest symptoms. Nov. 4, patients appearance that of a lady 
in good health ; vital capacity 201^ cubic inches. Nov. 25, 
continues well; vital capacity 222^ cubic inches. Dec. 11, 
patient has recovered ; angles of scapulae lie flat on back, 

1 *' The Soientiflc Treatment of Consumption," Mancheater Meeting of the 
British Association. 
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chest freely movable, and vital capacity 226 cubic inches, or 
44 cubic inches above the so-called standard of health. 
Since that date the patient has had two children^ there has 
been no relapse, and in September last her vital capacity was 
220 cubic inches. 

** Cass II. — L. J. F. was said to have disease of the right 
lung by family doctor. The patient^s father and uncles had 

died of consump- 
tion. I found the 
disease very limit- 
ed, and the case a 
most favorable one 
to treat. Height 
5 feet 6 inches; 
chest-girth at third 
rib 30 inches; ex- 
tent of movement 
i inch; girth at 
ensiform cartilage 
29 inches, extent 
of movement IJ 
inches. Treated on 
the same princi- 
ples, the patient 
steadily and rapidly improved in condition. Two months 
later the chest-girth at the third rib was 32^ inches, extent 
of movemeat If inches; girth at ensiform cartilage 30 
inches, extent of movement 3 inches. Two months after 
the above, the patient had practically recovered. There was 
a further gain of half an inch in girth ; no depression above 
or below clavicles; angles of scapulae ilat, and weight 9 
stones 5 pounds. The patient continues well. 

'* Cabb III. — This was a servant, with disease of both 
lungs. The patient was sent home to the country appar- 
ently recovered, and desired no further attendance. I have 
since lost sight of her. 

** Case IV. is that of myself. It will be fully understood 
that I only refer to it to complete the prima facie case I 
have established 
in support of this 
method of treating 
the disease. My 
mother, her three 
brothers, and two 
sisters died of 
phthisis. In phys- 
ical appearauce I 
was a well-marked 
example of the so- 
called * inherited ' 
disease. Height 
5 feet 9^ inches; 
vital capacity con- 
siderably below 
the so-called stand- 
ard; was always subject to winter cough; broke down 
while attending hospital in 1873, and was advised to leave 
at once, in the middle of the session. There was no doubt 
about the nature of the disease. Since that time I have 




gained about five inches in chest-girth, and for ten years 
have been free from any sign, symptom, or appearance of 
the disease. 

*'I shall be obliged if you will enable me to state that 
those patients continue well, notwithstanding the severity of 
last winter, and that their remarkable increase of chest-girth 
and range of expansion has been retained. Since then, I 
am sorry to say, I have only had an opportunity of applying 
those principles of treatment in two cases. 

''The first case was an acute attack, temperature over 
102*', in a case of long-standing and very extensive disease 
of both lungs. Under treatment, the temperature became 
nearly normal, cough and expectoration nearly disappeared^ 
breathing became easy, the chest-girth increased, and in 
about six weeks the patient returned to work. A short time 
since, I heard that the patient was fairly 'well, and still able 
to continue at work; and, had there been a home placed 
under conditions suitable for treatment, I think this case 
would permanently recover^ notwithstanding the extent of 
the disease. 

** In the other case there was extensive disease of the 
right, with commencing disease of the left lung, and hectic. 
The patient could not leave his business, but carried out the 
directions so carefully that cough and hectic disappeared ; 
the appetite was good, weight increased, and there was no 
difiBculty in breathing on exertion. In fact, ke felt and 
looked so well that he spent a day at Wimbledon, got thor- 
oughly wet through in the camp, and remained in his wet 
clothes. That brought on an acute attack, and bis tempera- 
ture rose to over 103°. Under treatment, this was rapidly 
recovered from, and in three weeks he was fit to go. and 
went, to the Highlands. During the attack the patient lost 
eight pounds in weight; the heart was displaced to the right; 
and the chestrgirth at ensiform cartilage was, on expiration 
27J inches, and on inspiration 28^ inches. The patient has 
no trouble with cough; the color is healthy; temperature 
nearly normal; weight has increased 12 pounds; heart 
has gone back; chest-girth at ensiform cartilage is, on 
expiration 28 inches, on inspiration 30^ inches; and there 
is no difficulty in breathing or cough when the patient 
runs." 

**The cases previously reported continue well. Of the 
two cases which were noted in the Lancet of Dec. 1, 1888, 
one (Case 5), I understand, continues at work, and the other 
(Case 6) has had a most instructive record. This patient 
went through the winter very well, and I did not ye him 
till the 29th of May, when, as the direct result of recent 
overwork in his business, I found he had materially lost 
ground, but unfortunately he could not leave town. A 
sharp attack of haemoptysis came on on the 29th of June, 
and I was sent for. The temperature rapidly rose to 103°, 
but was promptly reduced, the hemorrhage arrested, and in 
a few days the patient was up. He left for the Highlands 
on the 19th of July, when his chest-girth was, on inspira- 
tion 30f inches, and on expiration 30^ inches, the extent of 
movement being only f of an inch. I next saw him on Oct. 
3, his chest-girth being, on inspiration 32 inches, expiration 
30 inches, showing an increase of 2 inches. This was as- 
sociated with a considerable improvement in the local and 
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general state, weight 9 stones 4 pounds, and I am well satis- 
^ed with his progress. 

'' Case VII. —On May 21 first saw this patient. Father 
and his brothers had died from consumption. Occupation 
dust-inhaling; liable to colds, slight cough, hectic, frequent 
diarrhoea, voice changed, and face pale; height 5 feet 5^ 
inches; chest girth at ensiform cartilage, on inspiration 27^ 
inches, expiration 25 inches. Commencing disease of right 
lung. June 26, appetite fair; air entering more freely; 
chest-girth, on inspiration 28J- inches, expiration 26 inches. 
July 24, looks very well, sleeps well, appetite good, no 
cough, voice natural, temperature normal, air entering 
freely everywhere, good movement; chest-girth, on inspira- 
tion 29| inches, expiration 27 inches, showing an increase 
of 2^ inches. The patient has practically recovered. Still 
well. 

**Case VIII. — Patient's mother's family consumptive. 
Dust-inhaling occu][>ation. Has had cold upon cold, pale, 
appetite bad, fingers clubbed, pain over middle of third right 
rib, cough troublesome; temperature 99.1°. Disease of both 
lungfs. Height 5 feet 9^ inches; chest-girth, on inspiration 
SQ\ inches, expiration 33^ inches. June 18, says he is first- 
class, looks better, appetite good ; no cough, no pain in chest; 
air entering freely, more movement, apices higher; and 
chest-girth, on inspiration 37f inches, expiration 35 inches. 
July 17, sleeps well, eats well, and looks well. Tempera- 
ture normal; weight 10 stones 9 pounds; no pain, no cough, 
no expectoration; air freely entering everywhere; and chest- 
girth, on inspiration 38 inches, expiration 34f inches, being 
'an increase of If inches. Patient has nearly recovered, and 
returned to work. Continues well. 

** Case IX. — This patient has been getting thin, feels 
weak, pale, and appetite capricious. Occupation in a base- 
ment partly lighted by gas always. Commencing disease 
of left lung, breathing generally feeble, and very little 
movement. Temperature 96.6°; height 5 feet 8 inches; 
chest-girth, on inspiration 35 inches, expiration 32 inches. 
Aug. 29. says he feels quite well, and looks it; air entering 
freely everywhere, movement good; chest-girth, on inspira- 
tion 37^ inches, expiration 32^ inches, showing an increase 
of 2^ inches; temperature normal; weight 10 stones 3 
pounds. This patient is practically well. Still well. 

** Case X.— Patient has been losing weight for about 
twelve months, appetite very bad, cough very troublesome, 
hectic, perspiration at night-; temperature 99.4^; height 5 
feet 5 inches; chest-girth at ensiform cartilage, on inspira- 
tion 26^ inches, expiration 25^ inches; very little move- 
ment, very little air entering; disease of both lungs. Sept. 
18, has been to Hastings. Looks well, sleeps well, cough 
only occasional when exposed to cold, appetite wonderfully 
good, voice greatly improved, air entering freely, fair gen- 
eral movement; chest-girth, ou inspiration 29|- inches, ex- 
piration 26f inches, showing an increase of 3 inches. Mak- 
ing splendid progress. 

** Case XI. — Saw this patient on the 10th of July. Dis- 
aease of both lungs. Temperature 99°; expectoration 
colored, cough very troublesome, had been losing weight; 
chest-girth, on inspiration. 26 inches, expiration 24]- inches. 
Sent to Hastings. Sept. 29, looks very much better, little 



cough, appetite good, /steadily 'putting on flesh, air freelv 
entering, movement good; and chest-girth, on inspiration 
28^ inches, expiration 25^ inches, being an increase of 2^ 
inches. This patient is making most satisfactory progress.^ 

'^ Case XII. — Patient has extensive disease of both lungs. 
Haemoptysis six years ago, and from time to time up to 
date. Has tried Madeira, Torquay, etc. Height 5 feet 7f 
inches; chest-girth, on inspiration 25 inches, expiration 25^ 
inches. Sept. 27, decidedly better, breathing much easier, 
more air entering generally, moist sounds clearing up; chest- 
girth, on inspiration 27^ inches, expiration 26f inches, sbow- 
ing an increase of 2^ inches. Going to Hastings. There is 
a little hope for this patient." 

Further, the literature of consumption supplies us with a 
mass of evidence that clearly and unquestionably points to 
tbe accuracy of the above results. In the first place, an 
examination of the circumstances in which the numerous 
recorded cases of arrest, whether for a longer or shorter 
period, have taken place, shows that conditions that tend to 
■ obtain compensatory , action by one or more of the other 
organs, those that tend to develop the lungs, or both associ- 
ated together, were always present. Formerly arrests were 
sometimes obtained by the induction of an artificial skin- 
disease, by the use of counter-irritants, by bathing and 
sponging, and by preparations acting on the skin, kidneys, 
and digestive tract. Patients sent to billy districts in the 
country, to the seaside, to warmer climates, where more 
time was spent out of doors, or to the mountains, have ob- 
tained an arrest of the disease, and similar results have fol- 
lowed the taking-up of the trade of testing wind-instruments 
or practising various methods of inhalation.^ 

Not only have such conditions been invariably present 
where a temporary arrest has been effected, but they also, 
and especially those that tend to develop the lungs, have al- 
ways been for a long time present in all the cases in which 
a complete cure has been obtained.' We know that men 
have completely recovered after following an occupation in 
the open air for many years, after long residence in moun- 
tainous districts, after many years spent in constant travel- 
ling, and after leading an active life on the borders of civi- 
lization in all parts of the world. Such are the thousands 
of happy results that have been so correctly described by 
Walshe as ** Nature's cures." But there was a physician 
wbo could, and did, cure consumption by a definite method 
of treatment, as distinguished from the accidental nature of 
the recoveries above referred to, and that was Sydenham. 
He ordered his patients to continuously ride on horseback 
till they got well. This exercise was to be taken in the 
country, where the air was good; the riding was to be in- 
creased from seven to one hundred and fifty miles a day ; 
and the patients were only to stop for food for themselves 
and horses, and not to remain more than one night in a 
place. And of this method of treatment he said, *^I have 
put very many upon this exercise, and I can truly say I 
have missed the cure of very few." 

^ Raehle (Ziemaaen), Meokel, Powell, Ewart, Hanot (Jaoooad), Hlrtz, 
Magnua Hobs, BUtke, Roger and Boadet, Heltler, Laennec, Cotton, Clark. 

> Frleund, Case in Royal Infirmary, Edinburgh (Lauder-Brunton), CniTeii- 
bier, De Muasy, Faentea, Harrhy, Stokes, Ewart, Herman- Weber, Andrew^ 
Austin Flint, Fuller, MacCormac, Germain Sie, Hastings, eto. 
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We are now in a positioD to state the case that has been laid 
before us. We have seen that the accepted theories of con- 
sumption must be rejected, because they either have no 
foundation in fact, or they do not accord with and are inca- 
pable of affording an adequate explanation of All the known 
facts of the case; and that Koch's theory falls within these 
categories. A new theory— that consumption is the direct 
result of the reduction of the breathing surface of the lungs 
below a certain point in proportion to the remainder of the 
body, and is solely produced by conditions that tend to re- 
duce the breathing capacity — has been brought before us, 
and the following evidence adduced in its support: — 

1. Consumption has been experimentally produced by con- 
ditions that tend to reduce the breathing capacity. Koch's 
successful experiments were directly produced by those con- 
ditions. 

2. We can at any time watch the direct production 
of consumption by these conditions in the dustrinhaling 
trades. 

3. The trades and occupations that directly compress the 
thorax, or impede the respiratory functions, are notorious 
for their production of consumption. 

4. A large amount of consumption is produced in the army 
every year by those conditions. 

5. Consumption has been repeatedly produced by confine- 
ment, both in man and in animals. 

6. The children of consumptive parents who become dis- 
eased have been carefully brought up under such condi- 
tions. 

7. Consumption bears the mark of the effects of the pro- 
gressive action of such conditions from its commencement to 
its termination. 

8. There is no recorded case of consumption, experimental 
or not, in which those conditions were absent. 

9. Where such conditions are absent, there is no con- 
sumption in man or animal. 

10. Upon their introduction, consumption immediately 
appears, both among men and in animals. 

11. The disease presents a perfectly natural series of 
events when viewed in this light. 

12. Its presence in our midst is due to the changes in our 
habits, mode of life and surroundings, that are being effected 
by the progressive advances of civilization. 

13. Consumption has been prevented by the removal or 
counteraction of tjiose conditions. The immunity of moun- 
taineers is due to their capacious lungs. 

14. The disease has been frequently arrested for a longer 
or shorter period by the accidental or deliberate adoption of 
measures that tended to compensate for or counteract those 
conditions. 

15. And both the experimental and the practical applica- 
tion of measures that tend to compensate for and counteract 
those conditions have invariably been followed by the arrest 
and subsequent complete recovery from consumption, where 
the disease was not too extensive; and the same process has 
obtained in the thousands of cases of cure by nature and by 
Sydenham. Therefore this theory is founded on fact, and is 
both in strict accord with and capable of affording an ade- 
quate explanation of all the known facts of the case. And 



consequently we now have it in our power to secure, with 
absolute certainty, the prevention of and recovery from 
consumption. I have laid down the principles that must 
guide us in carrying out this work, and now it only remains 
for me to point out the directions in which we must move, 
in order to secure the general application of this knowledge, 
and the consequent practical suppression of consumption. 
The State loses the services of a large number of men every 
year from consumption in the army and in the various de- 
partments of the civil service. That not only represents a 
considerable financial loss, but in the case of the army it 
also constitutes a serious source of danger to the State. The 
trades and occupations that produce so much consumption 
should be the subject of careful inquiry to ascertain how 
this production can be reduced to a minimum. That this 
inquiry is urgently called for, is evident from the following 
statistics, taken from the supplement to the '^Begistrar- 
General's Report,'" which show, that, out of a thousand 
deaths among various classes, there were from phthisis,' 
among Cornish miners, 690; earthen ware- manufacturers, 
473; printei-s, 461; file-makers, 433; cutlers, etc., 371; brew- 
ers, etc., 334; stone-quarriers, etc., 308; drapers, etc., 301; 
publicans, etc., 295; tailors, 285; cotton-manufacturers, etc., 
272; wool-manufacturers, 257; shoemakers, 254; builders, 
etc, 252; carpenters, etc., 204; hosiery-manufacturers, 168; 
laborers (agriculture), 122; gardeners, 121; fishermen. 108; 
farmers, etc., 103 

Physical education should be made a necessary part of oar 
system of national education. We look to the government 
for action in the above directions, and their serious and im- 
mediate attention should be given to them. Life-assurance 
companies and sick-benefit societies can co-operate most 
materially in the prevention of consumption, and save their 
members considerable sums of money annually by insisting 
upon their members having or obtaining the required amount 
of lung development. And every available opportunity 
should be taken of placing before workingmen's clubs 
and societies the immense importance of physical develop- 
ment. 

It is of great importance that the consumptive patient 
should be placed under treatment as soon as possible, and 
that it be uninterruptedly continued until the recovery is 
complete. For this purpose we require hospitals and insti- 
tutions placed in the most favorable conditions in the coun- 
try and at the seaside, and I am sure the means will be 
gladly found for opening these institutions when once their 
necessity and immense importance have been realized. With 
such institutions, so placed, and this system of treatment 
thoroughly and continuously carried out, I am certain we 
shall have reduced the mortality from consumption to truly 
insignificant proportions before the next century has scaped 
from its infancy. And I have the right to express a clear 
and emphatic opinion on this subject; for I myself and my 
patients have unquestionably completely recovered from the 
disease. A great, a splendid, a noble victory over this disease 
lies in the hands of the profession. Shall we let doubt stand 
between us and its practical achievement? 

G. W. Hamblbtok. 

> T be dice ace if: very rare amoDg gypsies. 
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NOTES AND NEWS. 

Db. Dccom, professor of hygiene at the University of Penn8>l- 
Tania, has been making some experiments with air and dust 
obtained in street-cars. He has found in them the germs of many 
diseases, contagious and otherwise. Better ventilation and more 
eflFective cleansing are sorely needed. 

— Mr. Allan V. Garrat has tendered his reeiKnation as secretary 
and treasurer of The National Electric Light Association, to take 
effect June 15, 1890. 

— The directorate of the rail«ray intended to connect Hudson 
Bay with the Canadian railway system has been recently re- 
organized, and, it is expected, will be able to carry the under- 
taking to completion. The length of the railway is to be 860 
miles, starting from North Bay, off the Canadian Pacific Rail- 
way at Lake Nipissing, thence to Moose Factory, a port on 
James Bay, the Bouthern prolongation of Hutlson Bay. This, it 
is expected, will become an important feeder to the railways 
already built, passing as it does through one of the richest pine 
regions in the Dominion, containing forests of red and white pine, 
spruce, and taaiarac of gigantic proportions. Ttte country trav- 
ersed is also said to be rich in minerals, such as galena, copper, 
nickel, and iron. 

— M. Georges Rolland, an eminent French engineer, recently 
read a paper t)efore the Acad^mie des Sciences, in which he in- 
sists upon the necessity of constructing a railway across the 
Sahara. M. Rolland Fays that it is time for France to make up 
her mind as to the part which she intends taking in the economic 
conquest of the interior of Africa. In his i)aper he defines what 
are the regions of the western and central Soudan upon which 
French commerce could reasonably reckon, his conclusion being 
that nothing durable or really useful could be effected in the 
Soudan without the assistance of Algeria; while, in order to take 
any effective action in Algeria, that colony would need to be 
connected with the Soudan by means of a railway crossing the 
Sahara. 

-A club of students, under the charge of four experienced tu- 



tors, will be formed at Seal Harbor, Mount Desert, Me. , for study 
and tuition during the summer of 1890. The object of the club 
will be to prepare students for the college entrance examinations 
in the fall, and also to assist any who have fallen behind in their 
studies in making up their deficiencies. The club will be under 
the charge of Louis L. Hooper (Harvard *89), assi-ttant in physics 
in Harvard College, who was at the head of a similar club suc- 
cessfully carried on last summer at North ^gecomb, Me. He will 
be assisted by L. H. Dow in ancient languages, N. R. George, jun., 
in mathematics and physics, and J. B. Scott in modem languages, 
all of whom hold very high rank in the present senior class of 
Harvard College. They have specialized in their several depart- 
ments, and are experienced tutors. As each student will receive 
separate and individual instruction in all his studies, his peculiar 
needs can be met, and rapid and thorough progress can be made. 
Although the club is organized principally for study, there will 
be ample opportunity for exercise and recreation. A tennis court 
and row-boats have been secured, and, as is well known^the 
neighborhood offers remarkable advantages in the way of excur- 
sions and mountain-climbing. For further particulars, address 
Louis L. Hooper, Harvard University, Cambridge, Mass. 

— At a regular meeting of the Washington Chemical Society, 
April 11, Dr. Thomas Taylor of the United States Department of 
Agriculture exhibited a new flash-light intended to take the 
place of several kinds which have of late proved highly danger- 
ous in practice. The composition of Dr. Taylor's new flash-light 
consists largely of charcoal made from the silky down of the 
milk-weed, — a form of carbon which he prefers to all others, be- 
cause of its freedom from ash. A few grains of this new cpm- 
position placed on tissue-paper and lighted by a punk-match 
produced a prompt and blinding flash, while it was observed that 
the paper on which the powder rested was not even scorched. 
The ^9h being instantaneous, the heat is not sufficient to ignite 
the most inflammable material on which the powder may rest. 
Dr. Taylor demonstrated this bj using, with the same paper for 



a base, an inferior flash-light, which set flre to the paper at once. 
This is owing to the comparatively slow combustion of the chem- 
icals used in the inferior grade. Dr. Taylor said that the powder 
of his new flash-light will not explode either by concussion or 
friction. 

— On Monday evening, April 21, at the meeting of the section of 
mineralogy of the New York Academy of Sciences with the New 
York Mineralogical Club, Mr. G^rge F. Eunz spoke on the sub- 
jects of '< The Minerals exhibited at the Paris Exposition of 1889 '*' 
and '* A Remarkable Qroup of Meteorites from Kiowa County,. 
Kan.;*' and Dr. Joseph H. Hunt exhibited a collection of speci' 
mens from Paterson, N.J. , consisting of zeolites and quartz peeu- 
domorphs after zeolites. Mr. Kunz also exhibited a new and un-"" 
described meteoric iron from Colfax. Rutherford County, N.C., 
and spoke on the asteriation in calcite as observed by putting a 
light through transparent cleavages, on the native antimony from 
Kern County, Cal., and on the pallasites and meteoric iron from 
Kiowa County, Kan. 

— The following is a complete Ust of the papers read before the 
National Academy of Sciences, at its April meeting, 1S90: '' The 
Effects of the Inhalation of Nitrogen, Nitrous Oxide, Oxygen, 
and Carbonic Acid upon the Circulation, with Special Reference 
to the Nitrous Oxides, AnsBsthesia, and Asphyxia," by H. C 
Wood; ^' On the Application of Interference Methods to Astro^ 
noraical Measurements," by A. A. Michelson; " Physiognomy of 
the American Tertiary Hemiptera," b} S. H. Scudder; ** Totality 
of the Eclipse of 1889* Dec. 22," by D. P. Todd; »* The Budding of 
Salpa considered in Relation to the Question of the Inheritance of 
Acquired Characters," by W. K. Brooks; ** Recent Advances 
towards a Knowledge of the Fishes of the Great Oceanic Depths,**^ 
by G. Brown Goode and Tarleton H. Bean; ** A System of Classi- 
fication of Variable Stars," by S. C. Chandler; ** On the Spectrum 
of Metals," by H. A. Rowland; " On the Cheapest Light," by S^ 
P. Langley; '*0n the Relation of Secular Disintegration to Cer- 
tain Crystalline and Transitional Schists" and '< On the Structure- 
of the Green Mouniains," by R. Pumpelly; **The Interrelation- 
ships of the Ichthyopsida," ** The Notacanthoid Fishes as Repre- 
sentatives of a Peculiar Order," and ''The Halosauroid Fishes 
Typical of a Special Order," by Theo. Gill; "Researches un the 
Double Halides" and '* Researches on the Sulphinides^" by Ira 
Remsen. 

—The faculty of the Wharton School of Finance and Economy ,- 
at the University of Pennsylvania, have been steadily developing 
during the past months a library, which, now that it has reached 
very large dimensions, is making its importance felt. The foun- 
dation was laid by the great collection of the late Stephen Col well,, 
comprising between seven and eight thoasand volumes, and in- 
cluding nearly every important book on the subjects of finance 
and political economy in the English, French, and Italian 1an> 
guages published before 1860. This was supplemented by the 
bequest of the library of the late Henry C. Carey, which embrace» 
many later works and ])amphlets, and is especially rich in statis- 
tical literature, European government reports, and the like. Some 
time since, in addition, a collection of about three thousand Eng- 
lish pamphlets on financial and economical subjects, formerly 
the property of Mr. McCalmot of London, was obtained, cover- 
ing the period from the close of the seventeenth century to our 
own time, and bound in chronological order. Professor Bastable 
of Dublin has pronounced this to be better than the similar 
collection of the British Museum. It is necessary, of course, m 
order to keep pace with the times, to buy the best of the new- 
books within the scope of the Wharton School. An annual fund 
has accordingly been provided for this purpose; and a number of 
works, several of them fresh from the author^s hands, whicb 
were selected by Professor James while abroad last summer, have 
lately arrived at the university. A department of the library of 
especial interest is that pertaining to municipal government. It 
is hoped that all documents pertaining to this subject for cities of 
over fifty thousand inhabitants may be obtained. The co opera- 
ation of all municipal officers is urgently requested, and the 
receipt of any documents, however trifling, will be gratefully 
acknowledged. 
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All the States of South and MmDLE Amebica have of late 
years shown great solicitude about the condition of the national 
^ucation, but none more so than the Argentine Republic. Dr. J. 
B. Zubiar has just published a little pamphlet entitled ** Quelques 
mots sur Vlnstruction dans la Republique Argentine *' (Pari8). He 
IB inspector of the national schools and training-colleges, and was 
hia country's delegate at the last Paris exhibition and at the peda- 
,gogical congress held on that occasion. The object of his pam- 
phlet is to show to the civilized world what progress the Argen- 
fiine Republic has made since it succeeded in shaking off the 
-clerical government of Spain, which had for three centuries held 
it down. The following facts need no comment. In 1810 the 
only places where teaching went on were a theological college 
and a few schools kept by priests, who taught the young idea 
*ow to shoot chiefly by means of the cane. In 1888, after fifty 
years of independence, there are for the forty million inhabitants 
*Mri> universities with three faculties each, l5 colleges, 84 train- 
Inig-eolleges with 758 professors and 11,365 pupils, 2,263 elemen- 
jtary schools with 4,744 teachers and 175,239 pupils (which gives 
jan average of 34 to each class only), and, besides, 831 private ele- 
cnentary schools with 1,094 teachers and 33,723 pupils, —altogether 
^,227 schools with 254,608 pupils. In commenting on this report, 
Ihe Journal of Education, London, states that the great impulse 
Jto education was given by the law of 1789, and ever since the 
'Work has rapidly extended. In one year, 1887-88, there was an 
increase of 109 schools, with 1,000 teachers and x7,168 pupils. 



MENTAL SCIENCE. 

A Study of Movements in Young; Children. 

, Modern science attaches great impartanoe to the study of be- 
ginnings, and such study is quite as promising and interesting in 
the field of mental as of physical facts. Tiie origin and growth 
of human faculty as exemplified in the development of the child 
claims an especial importance on account of its very general and 
educational interest. Quite a number of child biographies have 
been written from this point of view, and the period has now 
come when special studies of particular lines of development and 
acquisition of faculty are made. A recent study by M. Binet 
{Revue Philosophique, March, 1890) deals with the following four 
points: the co-ordination of movements in walking, the bilateral 
character of movements, automatism in movements, and re-action 
times. 

The study of how children learn to walk has been confined 
mainly to determining the age at which independent locomotion 
begins: this in the average of a number of infants was found to 
be at about eighteen months. It varies considerably with the 
health and growth of the child, and also with the degree of at- 
tention the child gives to the learning of it. M. Binet tells of 
two sisters, the elder of whom learned to walk at twelve months 
by carefully and persistently leaning on one chair, feeling the 
way to the next, and so on; while the younger, who was stronger 
and had every opportunity of learning quickly, made very intense 
but irregular eiforts to walk, and did not succeed until her fif- 
teenth month. This difference of character has been maintained, 
the elder being calm, serious, and not easily distracted, while 
the younger is exuberant,* easily distracted, and volatile. The 
origin of the tentative movements resulting ia walking, Preyer 
regards as instinctively inherited, and in this opinion M. Binet 
concurs. The latter observed in an infant only three weeks old 
alternate movements of the legs when the child was held with 
the legs free to move, and the soles of the feet were in contact 
with any substance. Repeated experiments showed that if the 
child were held with its feet above the ground, no such alter- 
nating movements of the legs* occurred, but as eoon as the feet 
touched the floor these movements were reflexly excited. This 
seems to indicate that the movements of walking are instinctive; 
it also indicates that the fact of walking being a power which the 
child acquires somewhat late does not interfere with its instinc- 
tive character. 

If one observes the spontaneous, explosive movements of the 
arms and legs of infants a few weeks old, one will notice a great 
preponderance of bilateral movements; the two arms or the two 
legs moving together, or, if not quite together, alternating so rap- 
idly as to amount to the same thing. The contrast in this respect 
between the infant and a child of two or three years is very 
marked. Of 57 movements made by an infant one week old, 
only 18 were unilateral, 25 were bilateral, and 23 of the rapidly 
alternating kind. This tendency towards bilateral movements 
can \ye obs<»rved in older children. Jlubber tubes were placed in 
the hands of a three-and-a-half-year-old child with the request 
that at a given signal she should press only one of the tubes. 
The record showed very frequently that both were pressed, and 
other irregularities occurred. In connection with these move- 
ments, M. Binet's attention was called to the expression of fear 
in the child when not securely held. This was very evident by 
its crying, which ceased as soon as the child was securely held. 
This occurred t)efore the child had had a fall, and so would sug- 
gest a sort of instinctive fear of falling, ~a fear which does not 
exist with regard to fire, for instance. 

Recent researches have attached great importance to the phe- 
nomena of automatism, or the subconscious reception of sensa- 
tion, and execution of appropriate movements. In a single child 
such automatism was evident during the first six months of life. 
If the child's hand were open, a light pressure on the thumb suf- 
ficed to make it close, and when closed a stroking of the back of 
the hand opened it. This succeeded as well whether the child was 
awake or asleep, whether the child directed its attention- to the 
hand or not. The same automatic faculty comes to the front in 
many ways. If a child*s interest is held towards a certain point. 
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•one may slip a key or other object into a child^a hand and have it 
held until the hand opens and the key falls, evidently without the 
tshild's knowing it. The ease with which a child may be distracted 
is well known. A crying child is appeased by drawing its atten- 
tion away from the source of trouble. The case is cited of a child 
much put out by being presented to strangers, but who at once 
-stopped crying when a match was lit. As soon as the match 
went out« the crying recommenced, and so on, for several min- 
utes. We here see an alternation of the mental view that would 
be regarded as abnormal in the adult.^* The contrast between this 
and the elaborate means necessary to gain mental diversion in 
adult life is certainly striking. 

The time of mental acts can be studied in children old enough 
to understand what is asked of them. Ordinary observation 
shows that children are slow in responding to a stimulus. Actual 
measurements were taken by having children press upon a tube 
as eoon as they heard a sound. The average adult, time for this 
re-action is .14 of a second. Children from four to seven years 
old require over half a second to do the same thing. The times, too, 
are irregular, from a minimum of one- fifth of a second to a max- 
imum of a second or more, indicating an irregularity in the 
power to fix the attention upon so artificial a task. When the 
time was measured, the curve of contraction was also written. 
This in the adult is a quick, sudden stroke, occupying about .84 
of a second. Tn three of the children the movement occupied 
over half again as much time, and in one child was as long as 
two seconds. This suggested a test of the maximum number of 
pressures a child and an adult could make in a given time. The 
adult makes 18 (in an extreme case 37) in 4 seconds, while the 
■children averaged only 9 pret^sures in the same time. We have 
thus indicated in a variety of ways the gradual development of 
human faculty, as well as the unconscious education we pass 
through in childhood, and the means of educationally utilizing 
it. 

The Sensations of Movement 

We are getting to appreciate more and more how much of 
mental life is founded upon the information obtained through the 
contraction of muscles.' The exact determination of how this 
knowledge is obtained becomes correspondingly important. A 
recent s(udy by M. Bloch sheds interesting light on some phases 
of this question {Revue Scientifique, March 8, 1890). It is to be 
observed at the outset that we have no direct knowledge of the 
muscular changes produced in the muscles themselves when they 
contract. When we close the band, all the sensation is in the 
hand itself, while the muscles whose contraction brings on the 
movement are farther up in the fore-arm. It is, then, from the 
sensations «f compression of the skin and the movement of 
joints that we obtain our notions of movement. There are in- 
"deed certain secondary associative contractions of muscles, coming 
a slight fraction of a second after the contraction of the muscle 
we innervate, that seem to tell us of the realization of the intend- 
-ed contraction. While thus ignorant of the means of muscular 
contraction, we can direct its extent and direction. We can set 
the vocal chords to sing a certain note, but in many cases these 
adjustments are simply a series of tentative attempts, and even 
then liable to sdme considerable errors. For the motions of the 
arms this was tested in the following way. The two leaves of a 
Bcreen standing at about an angle of eighty degrees to each other 
had their sides covered with ruled paper, and the general prob- 
lem was for the observer in a definite position in front of the 
screen to find with the two arms corresponding places upon the 
two leaves of the screen. The movements of the two hands 
were most nearly alike when the movements were nearest to the 
body and near the line of the eyes, although the eyes in these 
experiments were of course closed. The difference in position of 
the two hands is about 1 centimetre in this region; this when the 
two hands are moved together. If the one hand is placed, and 
the other is to find a corresponding position, then the task is 
much more uncertain, and the error larger; the error being 5 
centimetres, where it was but 1 centimetre before. If this pro- 
fess depends upon the contraction of muscles, then the error 
ahould be larger if the one arm is moved passively by an assist- 



ant, while the other arm finds the position in which the first was 
placed. An actual test showed that under such conditions the 
process is quite as exact as before. This independence between 
the perception of the position of our limbs and the muscular con- 
traction was further shown by placing the wrist of one hand 
through a ring suspended by a rubber band from the top of the 
screen. To find a place low down on the fecreen. the hand must 
pull against the rubber band, and this should make all the ad- 
justments too high; but no such effect occurs. ^ Again, if a 
weight of 2 kilograms be attached to either wrist, it does not 
change the accuracy of the adjustments. Another kind of mus- 
cular sensation was tested by taking a number of leaves of a book 
in between the thumb and forefinger of one hand, and finding 
with the other an equal number of leaves. This error for a small 
number of lei^ves was about one fifteenth the number of leaves, 
but for a larger number this ratio decreased. It makes some 
difference whether the right or the left hand is the judging hand; 
and for M. Bloch, who is left-hande<i, the left hand feels lengths 
as larger than equal lengths iu the right hand. 

We also have no definite knowledge of the precise lime of a 
muscular contraction. If we attempt to beat time with a 
metronome by the rhythmical contraction of a muscle, we 
imagine that we begin the motion as the metronome beats; but 
in fact it is the end of tlie movement that coincides with the beat 
of the metronome, the real contraction preceding it by a consider- 
able fraction of a second. More curiously still, if an impulse is 
sent out at the same time to a muscle near the brain (say, the 
muscles moving the jawn) and to muscles far away (say, those 
moving the foot), the impulse will reach the foot later. If, now, 
we keep time with a metronome by alternately contracting the 
jaw and the foot, then we really begin the movement of the foot 
earlier than that of the jaw, so that the close of the movements 
shall coincide with the sound. 

The intensity of muscular sensations, M. Bloch subjected to 
only a very rough test. After many unsatisfactory modes of 
testing, he used a form of balance, on the short arm of which 
was suspended a constant weight, and 'along the long arm of 
which the finger moved, keeping the beam horizontal. The 
finger was placed in a certain position, and then moved as little 
one way or the other as was necessary to tell that the pressure had 
changed. From this the ratio of pressures at the two positions 
was calculated, and found to be about 1:4.8. In this both the 
muscle sense and the pressure- sense are used. To rule out the 
former, a brace was placed above the beam, so that the weight 
pressed against the finger, but the latter need not support it. 
The ratio thus determined was 1:3. The pressure- sense was 
eliminated by wrapping thread around the finger, and then the 
sensibility^ was determined to be 1:2.5, so that both these senses 
contribute to the common result. 
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A Primer of Phonetics, By Henrt Sweet, M.A. New York, 
Macmillan. 16^. 90 cents. 

s. 

This work makes use of ** Visible Speech " to teach the ele- 
ments of phonetics, and to denote the analysis of English, French, 
and German sounds. All the details of *^ Visible Speech** — its 
organic and phonetic classifications, its terminology, and even 
its symbolic notation — are borrowed in wholesale, in a way that, 
however fiattering to the author of the system, cannot be satisfac- 
tory to its students: for Mr. Sweet has made ** a few modifica- 
tions" of the symbols; and, notwithstanding that these have been 
repudiated by the author of ** Visible Speech *' as not in harmony 
with the fundamental principles of his system, they are here in- 
corporated with it, without any indications to distinguish the in- 
novations from the original parts of the scheme. The ** Visible 
Speech '* notations should at least have been shown in comparison 
with the substitutions, so that a student might use the one or the 
other, as his preference might dictate. Without the symbols 
themselves, the objectionable character of the *' modifications '* 
cannot be made clear; but the ground of the objections will be 
understood from the statement that the mutual relations of tli3 
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Boutide of p h m, t d n, k g ng, — depicted in the <' Visible 
Speech " 8jiiibol8,~are entirely tnvisible in the substituted pjm- 
bole for the sounds of m n ng. So, also, for the symbols of 8 8h th, 
— which form a related series in ** Visible Speech/' — the " modifi- 
cations " depart altogether from the original plan of symboliza- 
tion by substituting a set of merely arbitrary forms. 

Iq some few points Mr. Sweet disputes the correctness of the "Vis- 
ible Speech '* analysis; for example, in the eouud of ah, the ** low 
back wide" vowel which Mr. Sweet says should be the 'mid 
back wide." Such difference of opinion is of course legitimate, 
but each opinion should be attributed to its pro|^r author. In 
the preface to this book Mr. Sweet says, '*I feel convinced that 
the path of progress lies through the * Visble Speech * analysis, and 
that the first duty of the very few who have a practical command 
of it is to do what they can to spread the knowledge of it.*' Yet 
in the above case Mr. Sweet gives his own analysis only, and 
makes no reference to its divergence from that originally made, 
and still upheld, by the author of ** Visible Speech." The same 
procedure is further manifested in the introduction of symbols 
for the teeth, turned in different directions -as, surely, never 
teeth were turned -to represent the sounds of th and /. In ref- 
erence to these sjrmbols, Mr. Bell says, in bis ** Lectures on Pho- 
netics," * ' The symmetry of the system has been deformed in re- 
publications which have been made without leave asked or given. 
One emendator, it seems, had supposed the system wanting in 
symbols for the teeth, and accordingly he actually provided it 
with a set. * Visible Speech * was certainly not bom with teeth; 
or, rather, teeth being in the mouth, their presence is implied as 
a matter of course, and requires no symbolizing— as they are not 
in the habit of shifting their root- fast positions. The teeth, like 
the hard palate, are only passively employed; and it will be time 
enough to call in dental aid when the teeth are shown to be the 
active agents in forming any oral tound." 

In spite of thU protest, Mr. Sweet brings in his symbols for the 
teeth, without a word to show that they form no part of the origi- 
nal system. This is altogether indefensible. ** Visible Speech," 
as we'leam from the inaugural volume, cost itsauthortbe labor of 
twenty years: and, although its inventor wight be scientifically glad 
to see hid system superseded by a better, no person can look with 
equanimity on wanton interference with so elaborate a plan. All 
that Mr. Sweet has to say in his ** Primer " might have been said 
— if not better said— within the limits of the symbolism that has 
not, we are told, been found wanting in means to discriminate 
the phonetics of any language. Mr. Sweet's ^* modifications" 
cannot be accepted as legitimate; far less can they be considered 
as improvements: but the chief objection to them is that they 
are mixed up with the true ''Visible Speech," as if they formed 
part of the system. In it, ye^ not of it, they misrepresent it, and 
mislead the learner. 

Simple Elements of Navigation, By Lucien Young. New 
York, Wiley. lO^'. 

To the yachtsman who annually, and about this time of 
year, goes down to the sea in a schooner, or a sloop, or a 
cutter, or perchance in a steam or naphtha launch, this 
little pocket-volume will prove invaluable; and to the naval 
apprentice, the petty officer, or the ambitious able seaman, it 
will be of greater immediate assistance on the road to promo- 
tion than more pretentious works intended for the use of 
accomplished mathematicians and experienced navigators. The 
treatise is not intended to take the place of any other work, 
for we know of no other of similar scope; nor does it aim to 
supply any real or imaginary deficiency in previous works 
on the subject. It is put forth as a compendium or epitome 
of the simple elements of navigation, containing every thing 
necessary to enable a man of ordinary intelligence, with a 
little '^seafaring education,*' to navigate a vessel to any port 
in the world; but it does not aim to supplant more compre- 
hensive works on navigation. All complicated mathematical 
formulas are omitted, and also all calculations not readily and 
easily comprehended and performed. About one-half the 
volume is of necessity given to the tables of difference of lati- 
tude and departure; refraction, dip, and parallax; declination 



of the sun; equation of .time; sines, tangents, and secants^ 
etc. ; without which no work of the kind is complete. 

But, good as the book is, it has serious defects, which we 
hope to see remedied in later editions. These defects, bow- 
ever, while marring the literary value of the work, do not 
interfere with its value for the main purpose the author bad 
in view. They arise from the attempt to condense into a few 
pages matter which, from its nature, does not readily lend 
itself to condensation. As a consequence, there are many 
sentences in the book which must be carefully studied, read 
over and over again, before the meaning is apparent. To the- 
author, of course, familiar with the subject, all is clear; bat 
to the student, to whom navigation may be '*all Qreek," the 
translation into plain English of puzzling obscurities, pro- 
duced by ultra-condensation, may be a distasteful task. Tb«^ 
there are occasional lapses in grammar and in diction, whidk 
would not be so noticeable were they not in so noticeable a 
work. As a whole, the treatise is a good one^ the need of 
such a work^was felt, and we have no doubt that it will have 
a cordial reception. 

A Century of Electricity. By T. C. RIbndenhaix. Boston and 
New York, Houghton, Mifflin, & Co., 1890. 12^. $1.25. 

This is a second edition, with additions, of this book, which 
was first published in 1886, — with additions, we note, as the 
progress of electrical science, which has been made mostly in Uie 
last hundred years, did not cease four years ago, but has made 
further strides Many of these advances have been in the appli- 
cations of electricity to the production of light, and, in a broad 
way, to the transmission of power. Four years ago electrical ap- 
pliances were popping up on every side, each putting forth a 
claim to great usefulness and to perfection. This activity in a 
new industrial field gave rise to the inevitable fever of specula- 
tion, which could but result in great disappointments, as the in- 
completeness of the novel inventions as they then stood waa 
shown by expprience. Then, again, the use of so powerful an 
agent in methods most crude led to disasters to human life and 
property, that aroused hostility to the new force. Our author 
traces all this matter of history, and shows how even the much, 
talked of alternating currents have been gradually made more 
amenable to human wants, and records the general settling-down 
to really useful work of the electrical industries. 

But it is on the side of theory also that enormous advanoea 
have been made recently in electrical science. Many know that 
a connection between electricity and light was suspected a dozen 
or twenty years ago by Clerk Maxwell. Now, in his additions. 
Professor Mendenhall records the experiments of Herlz^ whiclk 
show the suspicion of twenty years back to be true. 

Many are interested in the display of electrical energy on every 
hand, and yet know little of how it has come to paas that there 
are electric cars, electric lights, electric printing-presses. For 
these Mendenhall's ** Century of Electricity" is intended, and 
that they may rely upon it is shown by the fact that in two years' 
only two errors have been pointed out in the text; and one of 
these dales back to Faraday himself, who overlooked a misstate 
ment of one of the laws he discovered in his own publication of 
them,— an error which was inadvertently copied. 

The Elements of Laboratory Work: A Course of Natural Sci- 
ence, By A. G. Earl. London and New York, Longmans^ 
12^ 

The author is a late scholar of Christ's College, Oxford, and 
now science master at Ton bridge School. The book is for use in 
laboratory work, and presupposes a fairly well stocked room for 
the instruction of beginners in physical science. The field of 
work is Bome^rhat more limited than is frequently the case witlv 
books of this class, experiments on the physical and to some ex- 
tent on the chemical properties of matter being made most 
prontinent. Electncal measurements, which lend themselves ad-^ 
mirably to higher laboratory work in physics, are but sparingly^ 
referred to. For ourselves, we do not approve of the minutenesa 
with which the primary facts in regard to matter are supposed to 
be observed by the student using EarPs methods, but we are 
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aware that all teachers do not agree with us in this; bat we do 
not hesitate in saying that to this, even now, new method of 
study ** The Elements of Laboratory Work" is an addition, and 
that those who have such work in charge will find the experi- 
ments and exercises full of suggestions. 



AMONG THE PUBLISHERS. 



'< Hints on How to Travel " is the title of a handsomely illus- 
trated little guide and information book just published by H. D. 
Newson & Co., 852 Broadway, this city. 

— " The Growth of Yale Athletics," by Walter Camp, Dlustrated 
by instantaneous photographs taken on the campus; *'Path of 
the. Cyclone," seventeen views of the ruins in Louisville; * 'Missis- 
sippi Floods, " breaks in the levees, river scenes, as pictured from 
the government vessel,— are published in Illustrated American 
No 9, for the week ending April 19. 

— In the May number of the New England Magazine there 
will be a full-page portrait of George Kennan, which appears in 
connection with a poem on the recent Russian atrocities. 

—"The Better Day" (New York, Funk & Wagnalls) is the title 
of the new periodical, the organ of the Better Day Reading Circles. 
It is a journal of temperance education, to extend the work begun 
by the course of scientific temperance instruction in the public 
school?. 

— Encouraged by the success of the ' 'Historiettea Modemes, * ' 
by Professor C. Fontaine, 'Washington, D.C., the publishers, 
D. C. Heath & Co. (Boston) issued on the ^Ist a second vol- 
ume by the same author, and edited on the same plan. The 
stories are short, pure, interesting, and of recent appearance 
in France, and the notes are full and suggestive. 

— Two American honeysuckles which have often been con- 
founded are admirably figured in last week's Garden and Forest. 
They are Lonicera flava and Lonicera Sullivantiiy and the por- 



traits will serve to facilitate their identification. Some sound 
advice about planting new places is given in the leading editorial' 
article, and the great nurseries of the Messrs. Veitcb & Sons, near- 
London, are described. Besides the usual variety of seasonable 
horticultural matter, the number contains a review of Dr. Hein- 
rich Mayr's important work on the forests of North America. 

— Roberts Brothers have ready * 'London of To-Day," by 
Charles Eyre Pascoe, an illustrated handbook for the season of 
1890. 

— An article in LippincotVs Monthly Magazine for May of 
timely interest is '^Subsidies and Shipping," by Henry W. 
Raymond. Mr. Raymond points out that all nations who are; 
leaders in commerce grant subsidies to their shipping, and 
argues that in order to compete successfully with foreign 
nations we must adopt their methods. 

— Charles Scribner's Sons have ready **Tbe Wife of the 
First Consul," translated from the French of St. Amand by T. 
S. Perry, and have in press two more books by the same au- 
thor, — **Marie Antoinette and the End of the Ancient Regime" 
and 'The Happy Days of the Empress Louise." A revised 
edition has been prepared of Lafayette C. Loomis^s ''Index 
Guide to Travel and Art Study in Europe." 

—Little, Brovm, & Co. will publish next month "The 
Influence of Sea Power upon History," by Capt. A. T. Mahan, 
U.S.N. , with twenty -five charts illustrative of great naval 
battles. The object of the work is an examination of the 
general history of Europe and America, and exemplification of 
the great determining influence of the maritime strength upon 
great issues, — a point which many historians have either over- 
looked or touched' upon superficially. The period embraced is 
from 1660 to the end of the American Revolution. 

— Messrs. Ginn & Co. announce for publication May 1, 

"CJommon School Music Charts," by W. S. Tilden, teacher of 

music in the State Normal School, Framingham, and author of 

' * 'A Common School Song Reader. ' ' Jhese charts are designed 



Publications received at Editor's OfiRce, 
April 14-19. 

Canada Geological and Natural History Surrey. 
Plan of the Asbestus Areas in the Tovrnshlps of 
Thetford, Coleraine, Wolfestown & Ireland. Ot- 
tawa, Gtool. Sorv. f«. 

Geological Map of the Province of Novi Bruns- 
wick. Ottawa, Geol. Suit. f^. 

Davis, E. H. The Fourth Beading-Book. Philadel- 
phia, Lippinoott. 448p. 12<*. 80 cents. 

Hkroic Ballads. With Voems of War and Patriot- 
ism. Ed. with notes by D. H. M. Boston, Ginn. 
319 p. \V*. 60 cents. 

MsNDBNHALL, T. G. A Ccntury of Electricity. 2d 
ed. Boston and New York, Houghton, Mifflin, & 
Go. 848 p. 12«. 91.85. 

SwBDBNBORO, E. Augelic Wisdom conoemlng the 
Divine Love and the Divine Wisdom. New York, 
Amer. Swedenborg Publ. Go. 876 p. S4*>. 

U. S. Coast amd Gbodbtzc Survxt. Annual Change 
of the Magnetic Declination for the Epoch Janu- 
ary, 1800. Washington, Government. V. 

IsojEonlc Chart of the United States for the Epoch 

1890. Washington, Government, f**. 

Magnetic Mendians of the United States for 

January, 1890. Washington, Government, f**. 

Ward, R. H. Plant Organization. 2d ed. Boston, 
Ginn. 81 p. 8°. 86 cents. 
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HEATlTlKf AND HELL.. By Eman- 
uel Swedenborg. 416 pages, paper cover. 
Mailed pre-paid for 14 Cents in stamps by 
the American Swedenborg Printing and Pub- 
lishing Society, 20 Cooper Union, N. Y. City. 



THE FAULTS OF SPEECH 

BY 

A. MELVILLE BELL, 

Author of ** Visible Speech,'' etc.. etc. 

The Faults of Speech is a Self -Corrector 
and Teacher's Manual, for the removal of all 
Impediments and Defects of Articulation. 

eo Oezxte. 

%*Senf postpaid on receipt of price, 

9. D. C. HODGES, 47 Lafiiyette Place, 

NEW YORK. 
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60,000 yols. of ancient and modem 
rare and soaroe books offered for 
sale. Send for books tried to ob- 
tain elsewhere without success. 
American, British, German and French Books. Cat- 
alogues mailed free to Bookbuyers. 

C. N. CASPAR, Book Emporium, 437 E. W. St, Milwaukee 
yi/ST PUBLISHED. 

POPULAR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

For use in Colleges and Normal Schools. Price 50 cents. 
Sent free by post by 

N. D. C. HODGES, 47 Lafayette Place, New York 
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SECOND EDITION. 

NATURALISTIC PHOTOGRAPHY 

FOB 8TCJBENT8 OF THE ABT. 

818 pcLgeM 8vo., cloth^ 92.€0, postage prepaid 
** This book contains a greater amount of info nna. 
tion on the artistic elements to be considered in 
photography than any that we know of." — Scientific 
Amertcan. Desorlptlye circulars on application to 

E. ft P. N. SPON, xa Cortlandt St., New York. 

DICTIONARY 

OF 

ECONOMIC PLANTS, 

BY JOHN SMITH, 

Associate of the Linnosan Society, author of 

" Historia Filicum, " " History of 

Bible Plants,^^ etc., etc. 

For more than forty years Mr. Smith was. 
comiected with the Royal Gardens, Eew, 
which gave him remarkable opportunities for 
becoming acquainted with the largest collec- 
tion of living plants, native and exotic, ever 
brought together; and from 1846, he was 
associated with the late Sir. W. Hooper in 
building up the Kensington Museum of Eco- 
nomic Botany. Based on all this experience, 
Mr. Smith has produced this Dictionary which 
gives under their popular names information 
about plants that furnish the wants of man, 
their history, products and uses. Having 
received a large invoice of this book from 
the London publisher, we offer to mail copiea 
postpaid at -a discount. 

List price, $3.50 : our price, $2.80. 

SCIENCE BOOK AGENCY, 

47 Lafayette Plaee^ New York« 
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to furnish at moderate cost a brief coarse in Dote-reading for 
the smaller village and country schools, in which a full graded 
course cannot well be followed. 

— Dr. Francis Warner (physician to the London Hospital, etc.) 
has prepared for pubh'cation his lectures on ** The Growth of In- 
tellectual Faculty,'' delivered for the Teachers* Training Syndicate, 
in Cambridge, during the Lent term in 1888 and 1889. The author 
insists on the necessity of observing physical facts, their causes 
and efifects, when considering mental and moral questions, and 
has worked out a system of ob9er\ing pupils in school. Special 
attention is given to such states as '' attention/' nervousness, sleep, 
fidgetiness, disobedience, lying, headache, low development, etc. 
Observations made in schools are largely referred to, and the 
notes of many cases are given. The book, which is illustrated 
with diagrams, will be issued shortly by Macmillan & Co. 

— A year or two ago. a series of articles was published in The 
Forum, entitled *• How I Was Educated.*' The contributors were 
presidents of universities and colleges, other prominent educators, 
and men of letters. These autobiographical papers were collected 
and printi'd in a separate volume, and now belong to the standard 
educational literature of the United States. A new series of ar- 
ticles will appear forth i»'ith on an analogous question; viz., 
*' What were the influences — the persons, the circurr. stances, the 
books— that have operated most to form the character and occu- 
pation of a number of notable scholars and men of letters and 
acience?^' The contributors to this series will include eight or 
ten of the foremost men of letters, men of science, teachers, and 
statesmen, American and foreign. 

— Dr. E: N. Sneatb, lecturer on the history of philosophy at 
Yale, has been inspiring the preparation of a series of small vol- 
umes of selections from the leading philosophers from Descartes 
down, go arranged as to present an outline of their systems. 
Each volume will contain a biographical sketch of the author, a 
statement of the historical position of the system, and a bibliog- 
raphy. Those so far arranged for are •* Descartes," by Professor 
Ladd of Yale; ** Spinoza," by Professor Fullerton of the Univer- 
eity of Pennsylvania: •* Locke," by Professor Russell of Williams; 
*♦ Berkeley," by Ex-President Porter of Yale; **Hume," by Dr. 
Sneath of Yale: and *' Hegel," by Professor Ro>ce of Har- 
vard. Kant, Comte, and Spencer will certainly be added to the 
series, and others if encouragement is received. The publishers 
will be Henry Holt & Co. 

— Mr. D. C. Thomson, author of *'The Life and Works of 
Thomas Bewick ' and »* The Life of H. K. Browne, * Phiz,' " has 
had in preparation for the past three years an Important work on 
the Barbizon School of Painteis. This volume will be similar in 
size (quarto) and character to the **Lif3 of Bewick" and the 
" Life of * Phiz,' " and will be illustrated with numerous plates 
and wood-engravings. The work will supply a complete bio- 
graphical and critical account of the group of five celebrated 
French painters known as the Barbizon School, —Theodore Rous- 
seau, Jean FrauQois Millet, Narcisse Virgilio Diaz, Charles Fran- 
cois D'Aubigny, and Jean Baptiste Cdmille Corot. Such a publi- 
cation necessarily demands excellent Illustrations; and many 
representations will be given of pictures, drawings, and portraits, 
in various methods of reproduction, — etching, photogravure, 
wood-engraving, etc. It is proposed to publish the volume by 
subscription, which should be forwarded to Scribner & Welford, 
New York, without delay. 



LETTERS TO THE EDITOR. 



*»• Correspondents are requested to be as bri^f as possible. The writer^s name 
is in all cases required as proof of good faith. 

The editor wUl be glad to publish any queries consonant with the character 
of the journal. 

On requests twenty copies of the number containing his communication will 
t>e furnished free to any corretpondent. 

The Psychrometer. 

There have recently appeared two quite extended investiga- 
tions on the use of the psychrometer (wet and dry bulb thermom- 
eters) in determining the moisture-contents of the air. The first 
is a comparison with the condensing hygrometer, made by Pro- 



fessor S. A. Hifl of Allahabad, India, published in the Journal of 
the Asiatic Society of Bengal (vol. vii., 1888). Recent investiga- 
tions in this country have shown the entire uselessness of trying 
to obtain refined results with an un ventilated psychrometer, and 
we note that a partial neglect of this precaution has led to wrong 
inferences in this paper. The experiments with the Regnault ap- 
paratus revealed the same difficulties, with the plate, fumes of 
ether, etc., that have been noted by others. The comparisons 
were made with artificial ventilation, as well as in a breeze and 
in still air, at pressures ranging from 20.6 to 29.4 inches. There 
were twenty-seven observations; and of these, four had an arti- 
ficial ventilation. The method of ventilation is not given, but we 
may assume that it was sufficient to g^vc good readings. The 
following are the results: — 





Dry Bulb. 


Wet Bulb. 


Dew Poln^. 


Pressure. 


Regnanlt. 


Hasen Table. 


28.66 
23.60 
25.80 
28.61 


71.4 
60.3 
86.8 
69.8 


49.5 
62.1 
6^.1 
69.6 


19.9 
45.7 
48.6 
62.6 


19.5 
45.0 
48.8 
52.7 



The results given in the last two columns are most extraordinary . 
There is almost a perfect accordance between the dew-point ob- 
served at heights up to 6,500 feet and that computed for a height 
of 600 feet from the ventilated psychrometer. Without more in- 
formation as to the accuracy of the copdensing hygrometer and 
the sufficiency of the ventilation, it would be dangerous to argue 
upon these results; but the coincidence between them and those 
obtained in this country by the writer up to 3,000 feet is very 
remarkable. Professor Hill, by combining together all the ven- 
tilated and un ventilated readings, obtains an exactly opposite 
result, but it is now known that unventilated psychrometer read- 
ings are worthless for careful comparison. 

The second paper is by th*. Haldane and M. S. Pembrey of Ox- 
ford, England. It is to be found in the PhUovophuial Magazine, 
April, 1800, pp. 806-831. In this paper an attempt is made to 
compare the unventilated psychrometer with determinations of 
moisture by chemical methods. The experimenters have given 
the chemical method an exhaustive study, and their results in 
that line are excellent. The comparisons with the psychrometer, 
twelve in number, are unsatisfactory and lead to erroneous con- 
clusions for the reason already given. Five out of the total were 
made in so damp an air that they cannot help in the comparison. 
The other seven are as follows:— 



Drr. 



(I) 



Vapor Pressure In Hlllimetres Computed. 



Wef. 



61.6 
61.8 
68.7 
61.6 
63.0 
64.1 
64.6 



(2) 



53.0 
54.9 
66.0 
68.0 
55.2 
57.0 
^^.4 



Ob- 
served 
Chemi- 
cal. 
(8) 



Mean. 



7.48 
8.99 
8.78 
7.63 
8.90 
10.00 
10.28 



Glal- 
sher. 

(4) 



8.86 



8.59 
9.6> 
9.63 
8.58 
940 
10.18 
10.49 

9.50 



Keg- 

naalt. 


Haseo. 


(5) 


(6) 


7.87 


7.67 


8.84 


9.14 


8.79 


9.14 


7.87 


7.87 


8.46 


8.97 


9.45 


9.b8 


9.00 


10.08 


8.55 


8.94 



Gl., H. 
&P.' 

(7) 

7.76 
9.00 
8.99 
7.78 
8.68 
9.52 
9.07 




(6; -(8) 


cr)-(3) 


(8) 


(9) 


.14 


.88 


.15 


.01 


.86 


.21 


.84 


.15 


.07 


—.28 


-.17 


—.48 


-.80 


—.56 


.09 


—.08 



In column (4) are given vapor pressures computed by Glaisher's 
Tables, as published in Guyot's Tables, 1884. It is very gratify- 
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ing to Dote that these bsve been raatt-rially modiBed reoentlj. as hjKrometAr. It ia mucb to b^ rcKr^tled that comparieone were 

shown by column (7) Formerlf thej were exceedingly unsatia- not iDBtitu(«d between the cbemicnl method, Ibe ?1Jng psj- 

factory. It will be seen that the inoet satisfactot-v argument lies chroroeter, and thecondensing hygrometer. Tbia paper is a vain- 

in columns (3) and (8); but since column (6) is (or a veotilBted able addition to oar knowledge or chemical methods, and nar- 

paychrometer, and the readings used were unventilated, we must rou-a down the remaining unexplored field of research for 

conclude that the chemical method for obtaining vapor pressure, measuring the moisture of the air. H A. Uazbn. 

as given by this investigation, does not agree with the condensing 'Wuhington. April 1«. 



SCOTTS 
EMULSION 



DOES CURE 

GONSUMPTiON 

In its First Stages. 

Ba MOW BOW get Ota penulne. 



1 Hei Method ot Treating Disease. 

HOSPITAI. RBtf BD1B8. 

What are tbey ? There is a new depaHore in 

the treaCDient of disease. Il consists in the 

collection of Ihe sp«ciiics used by noted special- 

of Europe and America, and bringing Ihem 

wiitiin the reach of all. For instance, the Ireal- 

ment parsjied by special physicians who treat 

indigestion, stomach and liver troubles only, 

obtained and prepared. The treatment of 

other physicians celebrated for curing catairfa 

was procured, and so on till these incomparable 

now include disease of the lungs, kidneys, 

female weakness, rheumatism and nervous de- 

bihty. 

lis new method oE "one remedy for one 
se" must appeal to the common sense of 
all sufferers, many of whom have experienced 
the ill effects, and thornughty realize Ibe ab- 
surdity of Ihe claims of Patent Medicines which 
are guaranteed to cure every il! out of a single 
bottle, and the use oF which, as statistics prove. 
Aai ruintJ men ihmacki than alcehel. A cir- 
cular describing these new remedies is sent free 
on receipt of stamp to pay postage by Hospital 
Remedy Company, Toronto, Canada, sole pro- 



Exchanges. 

[Fraeotcharsetiiall, ifofsatisraclorychar* 
AddivH N. D. C. HodgH, 47 l^Kftae Place, 
York.l 

WulAl— To fumtib roots of Dednalhan Mt. 

Souiir/m wriconi^n™tn quanlilies. ' D. E. WilUird, 
nloiorMuKum. Albion Academy. Albion, Wii. 
A li'ai number of pUnii from Maine, Conncci 



John™.. J.J ChiciKO Ave., E.an. 

For Ek1i«ib«— FouiMen •oluD 

HiDici (Steildatd't DiDih edition), 

Tolun... rimiirtT to ™~'— ' 



pir 'Mtticula' 
Bndfonl, Pi. 

I have A number of dl 



iBDuBiben. Wnal small 



inleralel in Ihe iludr of American and Meiici 
liquitiei. L. W. Gunckel, ^ Elm St., New Hi>'- 

ttlating to Photography— I ichange oi purchai. 
CanGeB. ljii Bnadwar. New Vork. 

Wanted.— Mirine unLvaWr. of the well coast 
S. line >outhwaHl. and from Pacific Island », of 
cbaniK from a general colleclion. — F. C. Bm»i 
ingbam. Ma«.. Bo- jo- 



:. "S'^', 



A TEMPORARY BINDER 

for Stienct is now ready, and will be mailed 
postpaid on receipt ol 75 cents. 

This binder il iliont,. 

1^^ eiegani.bairl"i''e-tiii< 
^H Ihe opeaiDg of the pagei perfectly 
I 
bIkdEF N. D. C. HODGES, 

V\ lariytHa Plita, N. Y. 



replaced ■ 



Filed in thii Innder, Seit 



JUST OUT. 



Speecb Reading and Articnlation 



By A. MELVILLE BELL. 

Price, 25 Cents. 

Practical Instructions in the Art of Beading 

Speecb from the Mouth ; and in the Art of 

Teach ine Articulation to the Deaf. 
rThls Work— written at the guggeatton of HIsa 
trah FuUer, Prtnoipal of "■- " "— "-'— ' 



Deaf, BosK 



" Every Brticulation 
turlng Kuy at the pun 
reading from the lips ■ 



Lr u kno 



irlUbi 



ot great 



Jhet should study It." 
and almpltottv, without 
BymbolB that trouble the 
exerclaea BlTen tnapeeoh- 
'Bpeoially jLter^atlug, ud 
\e atudeot o( phonettca." 



- Modem Langvage Nc 

%* The above work may be obtained, by 
irder, through any bookseller, or post ' 
in receipt of price, from 

N. D. C. HODGES 
47 Lafayette Place, Hew York. 



0/(/ and Rare Books. 



Back numbers Atlantic, Centuty, Harper, 

and Sctibner, 10 cents per copy, other maga- 
zines equally low. Send for a catalogue. 

A. S. CLARK, 

Bookseller, 
34 Park Row, New York City. 



K NUMBERS ai 









,nf tiiinti/U mai. or ahoc, 
.1.11 /«r a /-r/«, «,,D-o. 
tafcr. <i iirdiall, iwUtd U 



AN EXPERIEKCED Technleal Cb 
«B. Add iIm DIRECTOR, Office 



in with a kuowledgs 



PBOF. WlLr.IAH FINDLAT. of the PblUdelphls 
Institute o( PhyaloaJ Culture, la open to engnge- 



cessary. Addrei 



wi; 



ANTED— One or two persona with aome meana 
Interested In Arolueology to aooompany a re- 
- -.ntiquarian to Southern Ohio tor four moutba' 

. n the mounds. The nwolmens found to be 

shared equiUly. FortannsaddtesBW.K.H,. Box I4B, 
" ' ' Hmlan Inatltate, Waahington. D. C. 



W 



Nine years' eiperien 



.t the Massac hnaetts In- 
Ires a posltlou to teaeh 
Bthematios. Two Tears' 
Iven. Address Hlas B. 



L YOUNG) MAN ai 



C F. BENE- 



e abUlly In wSTerttalng oauoatlonal Instftu- 

built up t«o Bchoots by advertlaing. Now U 

Inst the time to begin vork tor September opening. 
'>Wllttam."UHEHa{EOthSt.. New York. 

TITANTBD by • Cornell Unlve rally aradu ate a po- 
VV slCton ai Chemist to some aaDutacturfns 
establlBbuient. RefereDces glTen. T. B. 



Agency, f! Lafayette Place, New Ti 



Readers of Science 

Corresponding or visiting with Adver- 
tisers, will confer a great fcwor bymention- 
ittg this paper. 
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CALENDAR OF SOCIETIES. 

AnthropolociCBl Society, Wamblagton. 

April 16.— S. V. Proudflt, A Collection of 
:Stone Implements from tfae District ot Co- 
lumbia ; Romyn Hitcbcock. Among the 
AinoB of Yezo (illustrated with lantern). 

Ameticu Folk-Lote Society, Botton. 

April 18.~J. Walter Fewkes, Phono- 
grsph in tfae Preeerratioo of the Folk-Lore 
of the American Indians; FasBaroaquoddj 
Bongs, tales, legends and 
were repeated by the phonograph. 



OAI'ABBH. 
■I D^mtBttm^Brnj : 



Suflertrs are not general'y awire th«t I 
iliteasrs ate contagious, ot that ihey ate due to 
the presence of living paiasiles in the lining 
'membtane of the no'^e and eustachian lubes. 
Microscopic research, however, has provfd this 
to be a (bci. and the result of this discovety ii 
'that a simple tetnedy has been Fotmulated where- 
by catarrh, catarrhal deafness and hay fevet ate 
pettnanenlly cuted in from one to ihiee i-imple 
-applications made at home bylhe patient once 

N.B,— This treatment is not a snuff or an 
ointment ; both have been discarded l>y repa- 

-table physicians at injnrions. A pamphlet ex- 
plaining this new treatment is s«nt free on 
receipt of stamp to pay postage, by A. H. Dia- 

-on Sc Son, 337 and 339 West King Street. 
Toronto, Canada. — Christian AJvocatt. 




DO YOU IKTEND TO BUILD 1 



Seiulble Lotv Coal 
^iu.aLdInU 

■ud B(tJ-*— 



We oiler an Atlas 
BoDBca, ■ portfolio 11 
Iiand9om<> lllnairBtli 

dMcnptlona of tblB populi ... 

Othsn, ranslDS la ooai from IBOO 10 trjOO. This 
•pscimen deciRn ui lor a oaitafe wiib aeiea rooms, 
and ocallDS tl,lDO, It comDluH tieautr and oynaan, 
tias two larie p->teb«r, and la a popular and praotl- 
oa]worklDBdeFlKii,taailD8 tieen buiitsaTenI timea 
tor Its estimated oost. 

Mo matter wlial atil' Of a hOBie you may Intend 10 
buUd.ll will par Toalalia<re this took. 

We will seed tbis AUaf, poatpald. on recslpl of 
nice, tl.-N. D. C. Hodgea, fl Lafayette PUoej«Iew 




RUPTURE 



■ tyleiof tn»ia,lro 



lyMHollh. Uni 
C. A M. BUR 



BURNHAM, M.D.. 
" « PU«, Mew York. 



Everybody's Typewriter. 

A simple. Compact Machine, Within the Meatis of AU. 

TOC NEED HOT OO TO SCHOOL TO IiEARlT HOW TO USE IT, OH 

MOHTOAOE TOVK HOUSE TO BCT IT I 




This is exact copy of the MEKRITT'S work. 
It is eqxial to that of any High Priced Type- 
writer. Relieves fatigue from steady use_ of 
pen. Improves spelling and punctuation. In- 
terests and instructs children. The entire 
correspondence of a business house can be done 
with it. Learned in a half hour from direc- 
tions. Prints Capitals, small letters, figures 
and characters, 78 in all. Price $15 complete. 

Prints from Clear Metal Type. 

No Bibbon to Wear Ont, Smnt the Fingers or Paper. 
Cm loth DUPLICATE «»d MAWITOLD. TUa mo 



olkar loir^pTliMd Tyjtavrltar on tk* atatrlMt emn. do. EuMlalor t 

No Bnbber Type Moobines can compete irith it. Its Work ia Unexcelled. 
/%»/ec( Alignment, Qreater Speed than any frtrf a Bigh-priced machine. 



Wlikt TOIT vut If ft KEBBITT. So otlur m*diln> t 

la of Te«lmonla1a)lkstIia following (nnniTed ' 



D ^TCjm null nnltiibr tha motiBf. 



Writ* for ClTcnlan. 1 



LYON MANUFACTURING CO., 



59 FIFTH AVE., HEW YORK CITT. 



SENT nUEDIATELT TO AMT . 
ADDHESS OH HECEIPT 

OF PRICE, tUMM). I SOXjE .^. O-E ITfS . 

MENTION THIS PAPER. 



lUPROVED OIL LIGHT 

MAGIC LANTERNS. 

Aliir Lime and Eltctric Light Afparaita, and 

mechanical, plain, and fine colored vi<ws. 

J. B. COLT a CO., Haaufacturen, 

No. i6 Bbkkman Stbbbt, New York. 



PHYSICAL, ELECTRICAL 
AND CHEMICAL 

APPARATUS 

Of High GradB. 

FOR 8CHOOL§ AND COK.LEOE8. 

SntD FOB List or CATaiooim. 

QUEEN & CO^ PbUadelpUa. 
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AcucuLTURAL Dr&inage. By T. B. Denton. 8**. ft.ao 
AmuAL Food Resources of Different Nations. By 

P. L. Simmonds. 12* .. x-oo 

Akmstrong's Agriculture. 18^ 75 

British Wild-Flowers Considered in Relation to 

Insects By Sir John Lubbock x . *5 

'•CoPFBS and Chiccory. By P. L. Simmonds. 12^. .75 
DtSBASBS of Field and Garden Crops, chiefly such 

as are caused by Fungi. By W. G. smith. 

t6» 1.50 

ipLOWBRS, Fruits, and Leaves. By Sir John Lub* 

bock 1.35 

FuowBxs, The Colours of. By Grant Allen. ia*> i.oo 
^Rurrs, Selected: Their Culture, Propagation, 

and Management in the Garden and Orchard. 

By C. Downing. la^ .• «... x.50 

Gakdbning for Ladies, and Companion to the 

Flower-Garden. By Mrs. J. C. Loudon, x^^. x.50 
Sops : Cultivation, Commerce, and Uses. By P. 

L. Simmonds. xa°.... ' i.as 

Horticulture, The Theory of ; or. An Attempt 

to explain Gardening upon Physiological Prin- 

ciples. By J. Lindley and A. J. Downing' , 

la* x.50 

Sbwage Irrigation by Farmers. By R. W. Birch. 

Skwacb Utilization. By B Latham. 8° : . . x . 00 

UssFUL Animals and their Products. By P. L. 

Simmonds. x6° i.M$ 

ABCHITBGTCTBB ANB BUII«DING 
CONSTBUGTION* 

■Architbcturr, the Stepping-Stone to. By 

Thomas Mitchell. x8<* 50 

BoiLRR and Water Pipes, Kitchen. By H. Grim- 

shaw. 8* 40 

601LDING Construction. By Edward J. Burrell. 

la® 80 

CmMNKVs for Furnaces, Fireplaces, and Steam- 

Boilers. By R. Armstrong, C.E. x8° 50 

Cooking Range, The. By F. Dye. la** ao 

JPlRBS in Theatres. By E. M. Shaw, la^ < x .as 

Oas Fitter's Guide. By J. Eldridse. xa^ 40 

Hot-Watiir Apparatus, Fitting. By F. Dye xa** x.oo 
Hot-Watbk Apparatus, Fixing. By J. Eldridge. 

la* 40 

Hot-Watbr Fitting and Steam Cooking Appa- 
ratus. By F. Dye. x6^ So 

PlTMP Fitter's Guide. By J. Eldridge. xa** 40 

Strength of Beams under Transverse Loads. By 

Professor W. Allan. x8® .50 

Ventilation of American Dwellings. By David 

Boswell Reid, M.D. la® x.50 

Vbmtilation of Buildings. By W. F. Butler. x8^ .50 

ASTBONOMY ANB NAVIGATION. 

Astronomy for Beginners. By Francis Fellowes. 

i6» SO 

Astronomy, Lessons in Elementary. By R. A. 

Prccior. 8* 60 

■Hours with a Three-Inch Telescope. By Capt. 

William Noble. 8» x.50 

Magnetism and the Deviation of the Compass, 

By John Merrifield. 18° 50 
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dents. Byjohn Merrifield xa° z .50 

Sba-Routrs, Ine Shortest, and Maps for finding 

them in a Few Seconds (Great-Circle Sailing). 

By R. A. Proctor. 4* 35 

Student's Atlas, The. By R. A. Proctor. 8** ... x.50 
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SxPERiMENTAL Chemistry for Junior Students. 
By T. E. Reynolds. 

Part 1. Introductory 45 

Part II. Non-Metals 75 

Part III. Metals 1.05 

Part IV. Chemistry of Carbon Compounds, or 

Organic Chemistry 1 .ao 

Faraday^s Chemistry of a Candle. i6<* 85 

Practical Chemistry ; the Principles of Qualita- 
tive Analysis. By William A. Tilden. 8° 45 

Practical Inoraanic Chemistry, An Introduction 
to ; or The Principles of Analysis. By William 
Jago. 8» 45 

Practical Organic Analysis, An Introduction to. 

By George E. R. Ellis. 8° 50 

Qualitative Analysis and Laboratory Practice, 
Manual of. By T. E. Thorpe and M. M. Pat- 
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Qualitative Chemical Analysis. A Short Course 
in. By Professor I. M. Cratts and Professor 
Charles A. Schaeffer. r a" x .50 

Qualitative Chemical Analysis, An Elementary 

Manual of. By Maurice Perkins, xa" x.oo 

Quantitative Analysis. By H. Carrington Bol- 
ton. 8* x.50 

Quantitative Chemical Analysis. By T. E. 

Thorpe. x8* x.50 

Tables for the Analysis of a Simple Salt for Use 

in School Laboratories. By A. Vinter. 8** 40 
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Brhish and American Education. By Mayo W. 

Haxeltine. ja** $0.25 

Culture of the Observing Faculties. By Rev. 

Warren Burton. x6" 75 

Library, The. By A. Lang. With a Chapter on 

Modem Illustrated Books, by Austin Dobson. x.as 

Mahaffy's Old Greek Education. 16^ .75 

Manchester Science Lectures for the People 75 
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Alternate Current Machinery. By G. Kapp. 

i8« 

Chhmistry of the Secondary Batteries of Plants 

and Faure. By J. H. Gladstone and A. Tribe. 
Dynamic Electricity. Byjohn Hopkinson, J. A. 

Schoolbred, and R. E. Day. .,18^ 
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A SUPERIOR ARC-LAMP. 

Hurr pfTorU hav« beeo made b; trained electriciauB and other 
«xperimet>tera, both in rhe United Stales and in Euro(M>, to apply 
the disk carbon to the electric arc-lamp, every one apprecUling 
how much more brilliant and lasting a light would be where tlie 
disk carloD wae med rather than the oriHnary pencil carbon, 
provided that it could be controlled. Until the present, all efforts 
in this direction, eo far an made public, have ended in complicated 
and clumpy contrivancPB altogether iinciatisfactory, and too ex- 
pensive for Keneml purposes in lightfnK. 

The invention, of which we present illuBtrations, hag for ila 
object to provide an arc-lamp that will bum aliout t>vice as long 
without re- trimminK aa the arc-lamp now in general use, at a coat 
of conatructing and ot>erating not greater than that of the ordi- 



the diab is aa nearly consumed as it may be, Aa Ihe dish presents 
a ^renter surface of contact, a stronger and more steady light ia 
aecDred; and over Beventy per cent of the light is reflected below 
the disk, and not thrown above. 

The lamp ia provided wiih a device for arreatinK sparks, eo that 
none can get outside the globe. It is known as the Russell elec- 
tric lamp, and is attracting attention in Boston, where it is being 
introduced by the company controlling its manufacture. 




THE RUSSELL DISK-CARBON ARC-LAHP. 

nary arc-lamp. Tt conai^ts in the combination of a vettically 
moving and intermittently rotating carbon electrode in disk form, 
with a pencil -shaped carbon electrode, fixed and immovable, el and - 
ing vertically in the bottom of the lamp-frame. A re- lamps as 
heretofore made burn at>out eight hours, when the carbona will 
be conaumpd; and if longtr service is required, they must be re- 

This tamp will bum and give a full light for about eighteen 
hours, and it may t)e so conatrucied aa to burn twenty four hours 
before renewing the carbons. Tbecoetnf the carnonsis teas Ihan 
the coat of thoee ordinarily in use in proportion to the amount of 
carlion in them. The electrrc current is less than that required 
by other arc lHmpe,as the length of carbon resistance ia two inches 
less. The pencil being stationary, the disk ia made to revolve 
alow'ly by the vibrations of the armature and the ratchet ariange- 
ment ahown in the sectional view, and thus made to burn evenly 
around Ihe centre. Ttie disk descends a little lower after each 
rotation than it was during the previous rotation, and so on until 



ON THE USE OF TBE PHONOaRAPH IN THE STUDY OF 
THE LANGUAGES OF AMERICAN INDIANS. 

Tbb invention by Ekliaon of the phonograph, and the improve- 
menis in its effectiveness whii:h rapidly followed, naturally turned 
attention to the posaibilities which it presents in the preservation 
of the langnagee of the ahoricinea of the United States. It was 
recognized independently by seveial persons, that, if the instrument 
could be brought to a crrtaio stage of (lerfection, it would nerve 
as a valuable means (or this purpose; but no one. as far as the 
author known, hns published an account of experiments made to 
test its capabilities m this direction. 

In order to det«'rmine iis present value for this purpose, the 
author undertook a seric!) of experjmentfi,'> taking Tor that pur- 
pose the language of ihe PaS'^amaquoddy Indiana, who are the 
purest Idooded Indians now living in the continos ol New England. 
The result of these experiments has fully justiGed liis ex|>ecta- 
tione. and convinced him that the instrument has now reached 
Buch a. degree of perfection that it can be adopted by scienlilic 
students for that purpose. He believe:) that it la a most valuable 
auxiliary in linguistic researcheo. and that it should be used in 
the study of the fast disappearing languages of races, and in 
making record of those which are rapidly becoming extinct. 

It is thought that phonetic methods of recording Indian lan- 
guages are not all that might be desired for this purpose. Even 
witli the assislnnce of Ihe admirable aystemof letters and conren- 
tional signs which liai e been prop 'Sed for that purpose, there are 
many dilBculties beeeiting the path of one who would accurately 
record the aboriginal languages, which are but imperfectly met 
by this method. There are intiections, gutturals, accents, and 
eounda in aboriginal dialects which elude the possibilities ol 
phonetic melhoda of eipreBsion, It ia desirable, also, to preserve 
sonRs, BBcred and Gecutar, which are rapidly bei-oming extinct. 
Their counting out rhymes often have inflections which are im- 
perfectly eipreeaed by letters. The use of the phonograph among 
the Passamaq noddies has convinced me that the mam character- 
istics of theii language can be recorded and permanently jireserved, 
either for study or demonatration, with this instrument. 

On a visit to Calais, He., undertaken in March, to make experi- 
mente on the value of the instrument in recording Indian lan- 
guage, many cylinders full of records were taken. These em- 
brace a larg§ variety of eubjecis, such as it was thought would 
represent, in a general way, the main pecniiuities ol this branch 
of the Algonquin languages. The records taken diay be roughly 
classed as follows: 1. Songs; 3. Folk-tales; 8. Pronunciation of 

1 ThB Hithornsd * p^xr on ttila aubjeot twfore the Americas Folk-LoT* 
Boolatf atttslaat nwetlngbi Boston on April IB. Tbla paper will t»s pubUafaed 
Itktvr- Theaa faqterimenta wara oarriAd on pmpftntary bo takfUK the Inatrv 
ment for the auna pnrpoaa among the Pneblo Indiana ot New Ilsxioe. Tha 
work waa doaa voder tlie auapteea of tha Hominwaj aipadltloD. 
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words; 4. PasBamaquoddy equivalents of English words; 5. Count- 
ing-out rhjmes; 6. Imitations of sounds made by animals; 7. 
Ordinary conversations in the Indian language, in which two or 
more persons took part. These records were always accompanied 
by a statement on the cylinder of the subject, time and place, 
name of the Indian giving the testimony and that of the observer. 
This safeguard seemed necessary for future identification, as their 
labels might be displaced or lostt and by that means their value 
be impaired. 

Among the songs ' recorded are war-songs, a sacred song ("The 
Song of the Snake-Dance'*), and several songs which form a part 
of ancient stories. It is said that in old times, as so often happens 
among primitive peoples the folk-tales and legends were all sung. 
In many instances at the present time these stories have for the most 
part lost that characier, and are simply narrations, although in 
many of them songs occiir, and some still have a lyrical character. 
As an example of a story with songs in it, may be mentioned an 
interesting account of the adventures of Black Cat (*<Pogump*') 
and the Toad Woman ("Pookjinquess'*), a story which is full of 
rude imagery, in which occurs a very old song with onomatopoeic 
soundf^. The so called war-songs, which still survive in the 
memories of the old Indians, seem particularly desirable for 
preservation. One of these, a Mohawk war-song, the words of 
which were improvised, is of a most interesting character. The 
song sung at the celebration of the chief on the first night of the 
festivities was taken from the lips of the Indian who sung it the 
* last time this event was celebrated. 

Of sacred songs, the only one which was obtained is the song of 
the snake-dance, a little-known ceremony, which will be described 
in a forthcoming article in the American Journal of Folk-Lore, 
This dance, which has lost whatever sacred character it once had, 
has not been performed by the Pissamaquoddies for five years, 
and the song was sang at that time by Noel Josephs, who sang it 
on the cylinder of the phonograph for me. All the listeners, of 
whom there were several, said that the song was very ancient. 
The words of the song as sung are as follows : — 

Way ho yah ne, way ho yah ne, way ho yah ne, way ho — • 
Hew nayie hah, hew nayie hah, hew nayie hah." 

These words are said to be archaic, which fact is regarded as 
additional evidence of the great age of the song itself, and were 
obtained by me from a study of the cylinder of the phonograph 
upon which it was recorded. When compared with the original, 
it shows how accurate the records are. The words of the song, 
which have been indicated by the spelling given above, were also 
derived from the phonograph. They were sent to Mrs. W. Wal- 
lace Brown of Calais. Me. , who is one of the best students of the 
Passamaquoddy languas^e known to me ; and she writes me that 
she regards them as indicating the pronunciation as nearly as 
possible by phonetic methods. 

The music of the ** Snake Dance" given below was written out 
by Mrs. n. E. Uolt. Mrs. Holt had never heard the Indians sing 
the song, but was able from the record to write out the notes, 
from which a third person sang the song in the same way as the 
original recorder, Noel Josephs. 
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time to the music by a dance. The second is the song of the 
Indians who take part in forming the coil which represents the 
snake. Calls to those not taking part in the dance frequently 
occur in the second part of the song, but those are not indicated. 
On the same cylinder with the music of the '< Snake- Dance " I 
was able to obtain in the Passamaquoddy language a record of the 
proclamation announcing the dance, and an invitation to the 
same. 

The possibilities of the phonograph in these studies indicate one 
of the great advantages of this instrument. What specimens are 
to the naturalist in describing genera and species, or what sections 
are to the histologist in the study of cellular structure, the cylin- 
ders made on the phonograph are to the student of language. In 
the quiet of his study he can hear the song repealed over and over 
again as often as he wishes, and can, so to speak, analyze it, and 
in that way separate the constituent sounds. Moreover, these 
records on the cylinders can be submitted to specialii«ts for study. 
The collector may not have a musical ear, as in my own case, and 
may not be able to write out the songs, no matter iiow many times 
they are repeated. He can in that case collect the records, and 
submit them at some favorable time to one who is able to catch 
the song and set it to music. 

It is particularly desirable to' record the songs of the Indians, 
for we may conclude that these are very ancient, and preserve 
their identity for a long time. This is true at least as regards 
those pertaining to sacred observances, which may be regarded as 
of great antiquity. Songs in sacred ceremonials are among the 
last of the religious observances to be modified or changed. Para- 
phernalia of saored dances, or even the whole sacred character of 
the dance, may be lost; but the song would be the last to have its 
integrity impaired. Moreover, when a comparative study of songs 
of ditferent peoples is desirable, the c\ linders taken from one tnbe 
may be carried among the Indians of another in order to compare 
records or to see if those taken are recognizable. This method of 
comparison renders possible an exactness in the comparative study 
of Indian songs which has never been possible before. 

The records of tha stories or folk-lore of the Indians which 
were taken can be studied in the same way as the songs Although 
the c> linders remain as perpetual records of the stories, it is de- 
sirable to write out the Indian words and obtain an accurate 
translation. I have gone far enough in my work to see that this 
can be done with great precision with the phonograph, and that 
the instrument has great capabilities in this method of work. 

The study of folk-lore can never stand on a scientific basis as 
far as Indian tales are concerned until we reduce to a minimum 
the errors of interpretation which may creep in through the trans- 
lator. The tales are so full of imagery that the tendency to en- 
large upon them is fascinating, and names of well-known authors 
who have Buccumt>ed to this infinence might be mentioned. As 
long as there is a possibility that the hearer adds to or detracts 
from the story as he hears it, by so much is the value of a story 
for scientific comparison diminished. The phonograph records 
the story exactly as the Indian tells it ; and although free transla- 
tion of it may, and probably must, be made, to render the story 
comprehensible, we can always preserve the phonographic record 



F^^^=? 




Way ho yah ne, way 



yah ne, way ho yah ne, way ho yah 



way ho yah ne. 




Hew nayie hah, hew nayie hah, hew nayie hah, hew nayie hah, hew nayie hah, hew nayie hah. 



The first part of the song is sung by the conjurer, who goes 
about with a rattle while singing, searching for the snake, keeping 

> It would be doBlrable to apply the phonc^raph to the presexratlon of other 
.aongs which are rapidly becoming extinot. For inataoo^ it ia aald that the 
old plantation melodlea of the negroea are rapidly being replaced by other 
aonga. These might be recorded on the phonograph for permanent preaenra- 
iion. 



as a check on exaggeration, or as a reference in critical discussions 
of the subject-matter of the story. In this way the phonograph 
imparts to the study of folk-lore, as far as the aborigines are con- 
cerned, a scientific basis which it has not previously had, and 
makes it approximately accurate. 
In order to determine the pronunciation of Passamaquoddy 
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words, I took on the phonograph several cylinders, with the Indian 
equivalent of the English words. In doing this I made use of pages 
of the well known schedules published bj the Bureau of Ethuol- 
Qgy at Washington, speaking the English word, and requesting 
the Indian to follow with the Passamaquoddy translation. This, 
of cooiMw it only possible when the Indian has a knowledge of 
English, or k able to know by signs what is needed. 

To obtain senleiioefl; a conversation was recorded in Indian 
language between two Passamaquoddies. These cylindt^rs reveal 
the general linguistic peculiarities, and when studied might be 
valuable adjuncts in the acquirement of the language. 

It seems possible that the phonograph may be found to be of 
valuable assistance not only in the study of Indian, but also of 
all modern languages. A number of cylinders with records of 
sentences pronounced by a Frenchman or Glerraan with the proper 
accent might be found a valuable aid to a teacher of ih^ lan- 
guages who is not a native of the land the language of which he 
is teaching. Even proficient teachers might find it a help in their 
classrooms. For study of these languages without the aid of a 
teacher, a set of cylinders with the proper pronunciation might 
have a great value in training the ear to the correct pronunciation 
of the words and sentences of a foreign language, which are but 
imperfectly indicated by phonetic methods. By the use of the 
phonograph the teacher of modern languages might be relieved of 
the endless repetition of pronunciation of words in a foreign lan- 
guage which the pupil acquires with difficulty. 

I have taken the foUowing clipping from a daily paper: ** Edi- 
son's phonograph has found a new application at the Milwaukee 
College, where it will be used as an assistant in teaching the 
French and other foreign languages. The phonograph, of course, 
never gets tired, and can be made to repeat the same centence or 
the same word hundreds of times. In giving a lesson, the teacher 
reads it before the phonograph, at the same time addressing the 
pupils, and the lesson is reproduced whenever wanted." This 
would seem to indicate that the use of the phonograph in the 
teaching of modem languages ha^l been put in practical test. 

The necessity of work with the phonograph in preserving the 
languages of the aborigines of this continent is imperative. There 
are stories, rituals, songs, even the remnant of languages which 
once extended over great States, which are now known only to a 
few persons. Thesfe per8oi)|9 are in some instances old men and 
old women, with whose death they will disappear forever from 
the face of the earth if some record is not now made of them. 
Many have already been lost forever, even in the last twenty 
years, and some are fated to disappear in the next decade. 

These rituals are in some instances the unwritten history of the 
tribe, and contain all that the Indians know of their history. The 
younger men among several trit>es do not willingly take to the 
customs of their fathers. TLey are rapidly losing their former 
character. They have no desire to commit to memory the rituals 
of their ancestors. To learn their language, to live among them 
an^ study all that pertains to them from an intimate acquaintance, 
even membership in the tribe, is desirable, if earnest investigators 
can he found to undertake it; but this is not always possible. The 
phonograph renders it practicable for us to indelibly fix their 
languages, and preserve them for future time after they become 
extinct or their idiom is greatly modified or wholly changed. 

The prime object of the above-mentioned experiments was 
simply to test the capabilities of the phonograph in recording 
aboriginal languages. That it could be used for that purpose was 
assured before I began by the knowledge that it records any 
language with precision; so that the experiments bearing on its 
capabilities in this direction might seem superfluous. Demonstra- 
tion, however, gave weight to belief. 

The expense at the present time for the use of the instrument 
is possibly a practical difficulty, which it is to be hoped may be 
lightened for those using the instrument for scientific purpoi^es. 
Certainly no idea could show a more disinterested personal inter- 
est than a wish to ^permanently preserve the fast vanishing lan- 
guages of the American Indians. It belongs to the realm of pure 
science, and the scientific student will probably be met in a 
similar liberal spirit by those who control the patents of the 
phonograph. J. Walter Fbwkbs. 



FACTS ABOUT TORNADOES. 

Thbrb is no subject in the whole science of meteorology 
of such absorbing interest as this of tornadoes. Its impor- 
tance may be judged from the hundreds of pages that have 
been written upon it, from the universal attention paid it by 
newspapers through the length and breadth of the land, and 
from the fact that many insurance companies have taken 
the matter in hand, and are prepared to take tornado risks. 
It is easy to see that the interest in this topic must gradually 
increase as the tornado districts become more thickly popu- 
late^, and as the facilities for spreading the nev^s of disaster 
become greater. There is no doubt that in many instances 
losses from a tornado have been greatly exaggerated, and 
fears of devastation have been increased because pictures of 
the very worst tornadoes are the only ones that have been 
printed. 

The most iniportant thing for us to do is to establish the 
facts, and these will serve* as a basis from which we may 
uproot falsa theories, and, if not now, at some time in the 
future, to build up a solid superstructure. It is to l>e noted 
that all studies on this question ultimately turn to the facts^ 
either to support theories or to form them. We shall find 
the most diverse views in these discussions, and yet every 
one of them based upon facts. It is only because of a false 
or imperfect interpretation of what is observed that such 
antagonism can exist. A partial explanation of these con- 
flicting views lies in the fact that the outburst of a tornado 
is accompanied by such terrifying manifestations, and ob- 
servers are in such fear for their lives that they are totally 
unfitted to give an account of what they have seen. In 
many cases, also, there has been altogether too narrow a 
view taken of this phenomenon. We have been entirely 
absorbed in the immediate destruction, the demolition of 
houses, the twisting-off of trees, the distribution of debris^ 
etc., and have neglested the atmospheric conditions which 
have led up to the disaster.. All will agree that a thorough 
knowledge of all the circumstances attending these out- 
bursts is indispensable, if we would learn the mechanism of 
a tornado, or if we ever attempt to guard against its devas- 
tation, or ever try to give warning so that others may pro- 
tect themselves. We may enumerate some of the facts as 
follows: — 

Quiescent State of the Atmosphere. 

It is quite well known that tornadoes seldom occur singly, 
but many are formed over an extended region, five hundred 
or more miles in length and breadth, where the conditions 
are favorable for their development. In this region the air 
is remarkably quiet previous to the tornado. There is a 
general or wide-extended storm some two hundred or four 
hundred miles to the north-westward ; and into this storm, 
which is usually intensified much above the average storms 
at that season, gentle southerly and south-easterly winds are 
blowing at a distance, which are freshened as the centre is 
approached. Tornadoes rarely occur in any but the hotter 
season, say from April to August ; and in this season, even 
when there are thunder-storms, high winds are an excep- 
tion. 

Temperature. 

The universal testimony is, that there is an exceedingly 
warm and sultry air. Even if the sky be overcast, and the 
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sun's direct rays be hidden, this same oppressive feeling is 
noted. This heat seems to have a special characteristic en- 
tirely anlike that from the ordinary bright sun's rays, and 
it has never been properly accounted for. The same heat is 
often felt just before a thunder-storm, and we may consider 
that the same cause is acting in both these cases. 

Clouds. 

The clouds have the general motion that they always have 
in the neighborhood of an extensive storm. This would 
seem an exceedingly important consideration, and would 
show that the conditions leading up to the tornado are the 
same as are present at innumerable times when there are no 
serious outbreaks. A beginning in a study of these condi- 
tions has already been made (Journal of the Franklin In- 
stitute^ July, 1888, p. 48). In that investigation it was 
learned that near the centre of the general storm, the clouds 
moved mostly with the surface winds, from right to left, or 
counter-clockwise, and if they had any other direction it 
was sitnply a slight turning toward the east in the line of 
the general flow of the upper current. This fact was also 
ascertained by Hildebrandsson in Denmark, though the 
storms there may have slightly different characteristics from 
the proximity of ^ the ocean. A score of tornado regions 
have shown this tendency. It will suffice to give here il. 
lustrations from three tornadoes which have been specially 
studied; and a fourth will be described later, in connection 
with the Louisville tornado. 

Washington Court-House, O. 

This place was visited Sept. 8, 1885. The general storm 
was central in southern Wisconsin, and the cloud-move- 
ments were as follows: from south-west at Dubuque, Daven- 
port, Keokuk. Springfield (111.), Chicago, Indianapolis, 
Louisville. Nashville, Cincinnati, Columbus, and Sandusky; 
from south at Cairo, Toledo, Pittsburgh, and Erie; from 
south-east at Detroit, Cleveland, and Buffalo. In all this 
region there was not a single cloud-movement from the 
north -west or even west. On April 14, 1886, St. Cloud and 
Sauk Rapids, Mluu., wsre injured by a tornado. The gen- 
eral storm was •eaitral in north west Dakota, and the cloud- 
motions were as follows: from south-west at North Platte, 
Des Moines, and Valentine; from south at Dead wood, 
Ondaha, Leavenworth, Springfield (Mo.), Springfield (III ), 
Cairo, St. Louis. Dubuque, and La Crosse; from south-east 
at Bismarck, Moorhead, St. Vincent, and St. Paul.. Here 
not only are there no west or north-west cloud-movements, 
but also in the immediate tornado region the movement is 
markedly from the south-east. 

Mount Vernon, 111. 

This tornado occurred Feb. 19, 1888. The general storm 
was central in eastern Iowa, and clouds were moving as 
follows: from south-west at Keokuk, Memphis, and Louis- 
ville; from south at Springfield (111. ), Chicago, Indianapolis, 
Toledo, St. Louis, Cairo, and Chattanooga; from south east 
at Milwaukee and Davenport. 

This is an exceedingly important fact, as will be seen 
later on, and seems to be abundantly established. 

Distribution of Tornadoes. 

Barely do these violent outbursts occur singly. In any 
region favorable for tornado development, two hundred to 



four hundred miles to the south-east of the centre of the 
general storm, we shall find, after the hottest part of the 
day, a line of tornadoes occurring one after the other, and 
moving almost invariably to the north-east^ An hour or so 
later, another line will be found parallel to the first, and 
about fifty miles south-east of the fii^t In some cases, as 
in the great Louisville tornado, there inay be six or even 
'more of these lines. They are entirely independent of each 
other, and very clear cut, there being no destruction be- 
tween. The last line may not begin until 8.30 p.m., more 
than five hours after the hottest part of the day. 

Velocity. 

A marked feature of these outbursts is their most rapid 
translation across the earth for two hundred and sometimes 
three hundred miles. The speed is rarely under forty miles 
per hour, and there have been well-authenticated cases 
where it has reached over eighty miles per hour, notably in 
the Louisville tornado. It should be noted that the general 
storm, while travelling in the same direction, attains a 
velocity only half as great; for example, at Louisville it 
was thirty -eight miles per hour, which is very much above 
the average. 

Thunder-storms. ' 

All through this region thunder-storms are very numer- 
ous, and are an invariable accompaniment. Sometimes 
vivid displays of lightning occur in the tornado, and un- 
doubtedly these would be observed much oftener were not 
the beholder awe struck by the terror-inspiring phenomenon. 
A careful study of thunder-storms, occurring at any time, 
has shown that they have a velocity double that of the fos- 
tering general storm, and are always found within the region 
six hundred miles to the south-east. It has come to be gen- 
erally admitted that tornadoes and thunder-storms are anal- 
ogous phenomena, and that the former are an intensification 
of the latter. If this be true, we see at once what an enor- 
mous advance has been made. We do not need to wait for 
the full-fiedged monster, whose very appearance drives away 
all thought save flight for safety, but we may study it in its 
gentler moods. 

Lurid Sky. 

Let us take a slightly closer view. Almost the first warn- 
ing after the appearance of dark and threatening clouds in 
the west, as in a thunder-storm, is a peculiar lurid or greenish 
tinge in the sky from the south to the west. This '*tornado- 
sky" is a characteristic feature, and it is believed that to 
those who have studied the phenomenon this will always 
serve as a warning for the more serious results which soon 

follow. 

Two Clouds. 

Many observers have seen very black clouds, — one to the 
west or north-west, and the other to the south-west, — which 
seem to rapidly advance, and, when they meet, to form the 
tornado. This is believed to be in the nature of a perspec- 
tive effect, and the clouds to be an immediate accompani- 
ment of the tornado. A full explanation of this phenome- 
non will be given later. 

Cloud of Dust. 

It is a ^eij significant fact that in very many cases the 
funnel-cloud, which has a sharp outline and should be the 
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first thing aeen at a long distance, is not seen till it is jast 
upon the observer. This is due to an enormous cloud of 
dust directly in front of the tornado, rising oftentimes to a 
great height. Such a cloud of dust has o^'ten been seen in 
tbunder«U>rms in regions never visited by the tornado. It 
is produced by a tremendous outrush of air from the tor- 
nado, and indicates almost conclusively that there is a 
plenum, and not a vacuum, at the centre. That this out- 
rush of air could be produced by the fall of raindrops carry- 
ing air with them, has been proved impossible. The calcu- 
lation showed that the heaviest rainfall that ever occurred 
could not produce a velocity greater than one-tenth of a 
mile per hour, which is practically inappreciable (see Ameri- 
can Meteorological Journal, September, 1887, pp. 206-211). 

Lond Roar. 

As the tornado approaches, an indescribable roar is heard. 
It has been likened to the bellowing of a million mad bulls, 
the roar of ten thousand trains of cars, etc. This is certainly 
a most significant fact, and one that has not been sufficiently 
dwelt upon. The roar was analyzed by one observer, and 
was found to be precisely similar to a continuous roar or 
rumble of thunder. There is no question but ihat it is a 
marked electrical phenomenon, though just the manner of 
its production demands most careful investigation. Another 
explanation will be given under another heading. 

The Tornado. 

These warning sights and sounds are quickly followed by 
the funnel-cloud itself, like a great balloon sweeping its 
neck round and round with terrible fury, and destroying 
every thing in its path. It has been likened to an enor- 
mous elephant's trunk. It whirls with almost incredible 
velocity in its mad career, with a motion back and forth, 
sometimes leaving the earth a moment, then bounding back 
to continue its dire havoc. The whole destruction occupies 
but three or four minutes; but in that time the stanchest 
Louses of brick or stone have been demolished, and sorrow 
and ruin have been spread all along its path. 

Clearing Sky. 

The exceedingly circumscribed nature of the tornado is 
shown by the blue sky or stars appearing a few minutes after 
it has xwssed. The wind turns to the south again, every 
thing quiets down, and no one would think that a terrible 
catastrophe had occurred, except for the devastation that is 
all about, and the cries of the unfortunates. 

Width of Path. 

The width of the destructive path has been given as high 
as a mile, but this is undoubtedly due to an erroneous esti- 
mation of the real track. There are always south-westerly 
indraughts which produce more or less destruction on the 
«outh side, but these should be carefully distinguished ftt>m the 
track proper or the region of greatest destruction. This may 
reach a thousand feet, though its width is rarely over two 
hundred or three hundred feet. 

Distribution of Debris. 

In the central line of the tornado all timbers and trees are 
strewed in the same direction, as though a mighty river had 
passed and left them behind. Where trees are not com- 
pletely uprooted on either side of the path, they all lie with 



their tops inclined to the central line; that is, on the south 
side they are toppled toward the north-east, while on th^ 
nonh side toward the south-east. Tais appearance or action 
may be due to the indraughts, and should be carefully dis- 
tinguished from the effect of the tornado proper. The same 
remark may be made as to the distribution of fences and 
light objects on either side of the path. 

Veftcity of the Destructive Wind. 

This should not be confused with the onward motion of 
the tornado, which is comparatively slow. - The whirling of 
the cloud is the cause of the great destruction. This has 
been estimated as high as a thousand miles per hour; but 
such a velocity as that is highly problematical, and is due to 
erroneous assum ptions. Probably the most accurate measure 
ment of this velocity ever made was at Wallingford, Conn., 
on Aug. 9, 1878. Here the tornado blew off m«inuments in 
a cemetery without chipping either the upper or lower stone. 
In one case the stone was 2X2X4 feet in dimensions, and 
would have required a velocity of about two hundred and 
sixty miles per hour to blow it off. 

Direction of Whirl. 

This has been reported again and again as from right to 
left, ^'counter-clockwise; '* and this has caused a notable 
modification of the old theory that the whirl in a tornado 
may be either way. It is pr6bable that this unanimity of 
opinion is due to other causes than careful observations. 
The determination of the direction of a whirl is practically 
impossible, unless the observer is within a very short dis- 
tance, as any one may see for himself in the whirls of a 
dusty street. The only possible way to determine the direc- 
tion of the whirl is to be near enough to see the actual mo- 
tion of the leaves and twigs upon the ground. If one looks 
at the whirling column, be can learn nothing positive. This 
question is by no means settled yet, and there are reasons 
for thinking the old theory correct. 

Air-Pressure. 

Until very recently it has been assumed that there is a 
partial vacuum at the tornado centre. It is admitted that in 
a thunder-storm the pressure rather suddenly rises, nearly a 
tenth of an inch oftentimes; and, if the tornado is analo- 
gous, we may reason that the pressure rises in that. Pro- 
fessor^Davis, in the American Meteorological Journal (Feb- 
ruary, 1890, p. 452), says that this fails to take account of 
the causes of increased pressure in thunder-storms, and of 
the decreased pressure in tornadoes. This seems a remark- 
able argument. Where does the severest thunder-storm and 
greatest increase of pressure leave off, and the tornado, with 
an absolutely reversed pressure, begin? The strongest argu- 
ment that has ever been advanced has been the seeming 
bursting or exploding of houses in a tornado. This could 
have been occasioned by a sudd^ blow on any side of the 
house, whereby the pressure inside would be increased, and 
the walls thrown outward. This view was advanced some 
years ago, and has received a recent most remarkable con- 
firmation in the report of a destructive storm at St. Louis, 
Jan. 12, 1890. The observer* a very intelligent man, writes, 
*' In all cases of falling walls, it was noted that they fell 
outwards. In all cases of houses which at first sight ap- 
I>eared to have'exploded, it was ascertained that immediately 



372 



[Vol. XV. No. 378 



liefore or at the time the walls gave way, the wind forced in 
some portion of the south wall, as a window or door, thus 
pnihably accounting for the outward pressure on other 
walls.'' The most important observation in connection with 
these exploded houses, however, was the record of a baro- 
graph, which just at this moment showed a remarkable rise 
in pressure. Tn the Louisville tornado, also, a barograph 
within a mile or two of the track showed first a slight sud- 
den fall and recovery, due probably to the wind, and after- 
ward the tornado-rise, as at St. Louis. This evidence is 
cumulative; and when we consider that the wind blows 
away from the tprnado in front, and that of two similar ob- 
jects standing side by side, one very heavy and the other 
light, tlie former is swept away while the other remains un- 
touched, the evidence seems almost conclusive that there is 
no diminution of pressure in a tornado. It is probable that 
there is no fact in the whole observation or make-up of a 
tornado of such extreme importance as this, and it will be 
touched upon again in an explanation of a seeming rush of 
objects into the funnel. It will undoubtedly be thought, 
that, after all that has preceded, we really know very little 
of the mechanism of a tornado. This is true; but, if we 
have advanced far enough to be able to say what it is not, 
we may congratulate ourselves, and feel that our labor has 
not been entirely in vain. H. A. Hazen. 



THE MANUFACTURE OF OZONE. 

A COMPANY has been formed in Berlin for supplying the neces- 
sary plant for the conversion of oxygen into ozone on a larger 
scale than has hitherto been atteinpted, and the idea is gain- 
ing favor in many quarters that ozone can be economically 
employed for many sanitary purposes, says London Indtutriea. 
Steps ax9 being taken for extending the operations of the com- 
pany to New York and London, as they have secured the patent 
rights for certain improvements in the electrical production of 
ozone from atmospheric oxygen in most countries. The Berlin 
doctors have repeatedly employed ozone, with very satisfactory 
resalts, in individual cases, and recently the company above 
alluded to have placed on the market a so-called ozonized water, 
which is stated to be a solution of ozone in that liquid. It is, 
however, well known that ozone is not very soluble in water, and 
that it readily undergoes decomposition, forming hydrogen peroz* 
ide and oxygen. The commercial name for this new antiseptic 
is '^antibacterikon,*' and it possesses remarkable oxidizing prop- 
erties. When added to water containing any appreciable quantity 
of living organic matter in the dark, it at once causes a phos- 
phorescent appearance, and the organisms are completely destroy ed 
in a short time. Such ozonized water is stated to have a faint 
metallic taste, and is used for producing sterilized water, or 
sterilized fluids, for bacteriological research. At present the 
ozone is manufactured from oxygen obtained by heating pyro- 
lusite in the old way; but of course, with a greater demand, the 
Erin's oxygen process could be employed. The conversion takes 
place in a Siemens tube, or series of Siemens tubes, which do not 
differ essentially from the orignal form of ozonizer. The electric 
discharge is made by a Ruhmkorf coil in the usual way, or an 
accumulator is employed and a mercury contact breaker. It is 
proposed that ozone should t)e produced in this msnner in large 
manufactories anil thus contribute to their sanitary imptove- 
ment. Dr Fdrster of Berlin has recently urged the importance 
.of endeavoring to supply a small quantity of ozone to the air of 
towns and other thickly populated districts, and the company 
believe that their system can be worked economically and at the 
same time produce very satisfactory results from a hygienic 
point of view. It has been pointed out that many epidemics, e.g., 
influenza, appear to take place at those seasons of the year when 
the atmospheric ozone is at a minimum, and it is thus argued that 



an artiflcial supply of this gaseous oxidizing agent would pcasibly 
prevent, and at any rate considerably modify, such outtnreaks of 
disease. 

THE OIL-FIELDS IN NEW ZEALAND. 

The New Zealand Government attach a great deal of impor- 
tance to the indications of extensive oil fields in Taranaki. The 
report of the inspecting engineer of the mines department, who 
has made a special examination of the territory at the instance of 
the government, says the Auuiralasian Journal of Commerce^ is 
strongly confirmatory of the presence of mineral oil. In the 
neighborhood of New Plymouth there are many surface indica- 
tions, particularly along the shore, gathered under bowlders and 
floating on the water. Farther inland the water gathering in the 
wells which are snnk is found to have a strong taste and smell 
of petroleum, so as to be quite unfit for drinking. If all these 
indications should turn out to be well founded, and oil be dis- 
covered in paying quantities, the find will be of great value to 
New Zealand in many ways, the most important of which, per- 
haps, is as a fuel for smelting purposes. Vast quantities of iron 
sand ~ according to the *' New Zealand Tear Book,*' a sand formed 
by the grinding-up of iron ore by the action of the waves — 
lie for hundreds of miles along the coast of the North Island; 
and this pulverized ore is practically worthless at present 
from lack of a sufficiently cheap fuel to smelt it. Should oil he 
obtained in such cIosp proximity to these supplies of ground iron 
ore, a new and important industry may be developed into 
large proportions. Such, at least, is the hope of those who are 
investigating the matter on the spot. Independent of this, how- 
ever, a new and extensive oil-field in the South Pacific would 
speedily become the source of supply for the whole of Australasia 
and the entire Eailt. New Zealand would become an active com* 
X>etitor with the Baku wells, even if the Russian supply should 
falsify present indications of failure, and continue. The prox- 
imity of the supposed New Zealand fleld to the coast and port of 
New Plymouth woiild give it an advantage over both Russian and 
American oils in lessening the cost of both crude and refined on 
shipboard. 

THE USE OF OIL. 

Attention is called by the United States Hydrographic Ofiice 
to the fact that the Chamber of Commerce of Bordeaux, France,, 
has offered a series of prizes in order to induce masters and of- 
ficers of vessels to make thoVough trial of the use of oil at 8ea„ 
especially as regards the best way to use it and the practical bene- 
fits to be derived from such use. There are three sets of prizes,, 
each set consisting of a first prize of 200 francs (940) and a second 
prize of 100 francs ($20), to be awarded for the best reports re- 
ceived by Jan. 81, 1891, based upon actual experience. Pro- 
grammes for the three competitions are as follows : — 

1. Steamers. — Trials of the use of oil must be made under 
various conditions, particularly the following : heavy head sea,, 
heavy quartering sea, towing in bad weather, engine or rudder 
disabled. 

2. Saiuno-Vessels.— Trials to be made under various condi- 
tions, but especially when crowding sail with a strong wind 
abeam. 

There must also be considered, in connection with the first and 
second competitions, the use of oil in lowering and hoisting boats,, 
taking a pilot aboard, saving life at sea, riding out a gale in an 
unprotected anchorage, loading and unloading in a seaway, wear- 
ing and lacking ship. 

8. Fishino-Vessels, Pilot- Boats, TachtS, Lifeboats, etc.— 
Experiments in using oil when crossing bars, landing in a surf,, 
etc. 

General Rules for the Competitions.— Esch experiment 
must be described fully as soon as possible, and an account in- 
serted, under the proper date, in the vessel's log book. In the 
case of fishing- vessels and pi lot- boats, however, this may be dis- 
pensed with ; but upon return to port a full statement must be- 
made to the maritime authorities. Full details must be given re- 
garding the direction and force of ihe wind, the state of the sea,. 
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and the eonditimi and speed of the vneeL There muBt be stated, 
also, the poaitkni and character of the apparatus for the tue <tf ml, 
the amoaot of oil used per hour, and the kind of oil used, aocord- 
hig to the temperature of the water. 

As stated above, each of these three competitions closee Jan. 81, 
1891 y by which time all reporu must have been handed in to the 
Chamber of Gbmmevce, Bordeaux, France. The published pro-, 
gramme makes no specificatioua as to the nationality of the com- 
petitors or the language to be used, and the competition is there* 
fore understood to he open to any one, subject oioly to the rules 
stated above, which should be carefully adhered to. The Hydro- 
graphic Office w41l gladly rec«ve and forward any reports offered 
in competition, whether sent to Washington or handed in at any 
branch hydrographic office. 

It will be noticed that it is the desire of the Bordeaux Chamber 
of Commerce to encourage the U(«e of oil by masters of vessels, 
and the prices are offered with this end in view. Reports are 
wanted xegarding actual trii^ undertaken and reported as de- 
scribed above. 



NOTES AND NEWS. 



A FiBCB of crown glass forty inches in diameter and two 
inches and a half thick has been shipped from Paris to Clark 
Brothers of Cambridge, Mass. It is intended for a forty -inch ob- 
ject-glass of a telescope for the University of Southern California, 
exceeding in size the Lick telescope. A'bout two >ear8* careful 
labor will be required to convert the rough glass into a finished 
lens. 

— At a recent meeting of the American Meteorological Society 
in Washington, resolutions were adopted favoring the recognition 
of the eminent services of American electricians by perpetuating 
their names in the nomenclature of electrical units. In the names 
of units thus far adopted the names of Americans, such as Frank- 
lin and Joseph Henry, have not been recognized. It is proposed, 
as a befi:inning, chat at the electrical conference to be held in this 
country in lh02 the name of Henry, or some modification of it, 
be given to the unit of self induction, he having been the first to 
investigate that phenomenon, and his investigations having been 
more complete than those of other electricians before (ft since. 

— A special aim of those connected with the Wharton School 
H}{ Finance and Economy at the University of Pennsylvania has 
been for some time past the securing of a complete series of the 
laws of all countries. Such an undertaking it requires scores of 
years to complete. In this department, however, the Wharton 
School library has already made a good beginning. There has 
been presented to it a set of the Prussian Statutes at large, in- 
cluding the years 1800 to 1886. There are to be found all the 
laws of the new German Empire, from its creation in 1866 down 
to 1886; a collection of works on German constitutional and ad- 
ministrative Uws; and a work upon the public administration of 
Austria, by Ulbrich. 

— Professor Edmand J. James, of the University of Pennsylva- 
nia, will present a paper before the American Academy of Politi- 
cal and Social Science on a new system of passenger fares. He 
will show that the railways of the United States, by their failure 
te adopt a reasonable and simple system of tariffs for passenger 
traffic, have prevented that development of this branch of their 
business which could have been expected, considering the natural 
tendency of Americans to travel. England has, relative to her 
population, nearly four times as many passengers on the railroads 
as the United States, though the character of the American peo- 
ple gives good reason to suppose that we should naturally have 
twice as many as England. 

— The committee having in charge the interests, in this country, 
of the forthcoming Jamaica International Exhibition are working 
vigorously to msure a good representation of our manufactures 
and products. They have secured specially low freight rates for 
exhibits, and have made arrangemento whereby exhibition goods 
wUI be returned free of freight from Jamaica, by the line on 
which they were shipped, en production of the outward bill of 
lading. Space will be reserved for empty cases, and all exhibits 



will be conveyed ftpm the wharf to the hallding free of charge. 
Exhibiters of apparatus requiring the use of water, gas, or steam, 
should state, on applying for admission, the quantity considered 
necessary. Those who wish to show machinery in motion must 
state €he rate of speed at which the machine is to be driven. 
Motive power to the extent of 100 horse-power will be provided 
by the oommissioners free of charge, but all counter-f^hafting, 
puilejs, and connections with main steam- pipe, must be provided 
by the exhibiters. The motive power will be under the direct 
control of the commissioners. Applies titans for space can be sent 
to the committee up to June 12, or to Kini^ston up to July 1, and 
goods will be received in this city from Aug. 20 to Nov. 15, 1890. 
The despateb, transmission, unpacking, removal of empty cases, 
fitting up and erection of eidiibits, must be done by private 
agents. A list of those prepared to act as such, both here and 
through their representatives in Kingston, will be furnished upon 
application to the committee. 

— The latest of the Johns Hopkins University Studies in His- 
torical and Political Science is a pamphlet on '* Spanish Coloniza- 
tion in the South-west." by Ftank W. Blackmar. The subject of 
which it treato is much less familiar to the mass of his' orical 
readers than the English and French colonization of the Atlantic 
coast and the Mississippi valley, and yet in ito bearings on the 
history and the legal systems of California and New Mexico it is 
of great importance. Hence Mr. Blackmar's monograph will be 
of use. He begins with a general account of Spanish policy, with 
a somewhat lengthy comparison between Spanish and Roman 
colonies, which has little bearing on the subject in hand; but after 
this introductory matter he gives a careful and interesting de- 
scription of the different kinds of colonies established by the 
Spaniards in the South west, with some account of the minute 
laws and regulations framed by the home authorities for their 
government^ The most interesting chapter is that on the mission 
system, which tells the story of the settlemento of converted 
Indians under the control of the priests, which formed so marked 
and unique a feature of Spanish control in the South west. Alto- 
gether this is one of the best monographs of the series to which 
it belongs. 

— We have received several numbers of <*The Humboldt Li- 
brary," a series of pamphlets issued by the Humboldt Publishing 
Company of Ibis city. They are reprinto of foreign works in 
clear type and on good paper, and are sold at the low price of 
fifteen cents each; double numbers, thirty cento. Some of those 
now before us, as, for instance, MilPs ''Utilitarianism,"** are so 
6\d and familiar as to call for no remark ; while others are of 
more recent composition. Mr. S. Laing^s ** Modem Science and 
Modem Thought,'* which is probably familiar to many of our 
readers, is an attempt to see how much of Christianity can be 
reconciled with physical science and historical criticism. It is 
written in a thoughtful and reverent spirit, but does not contain 
much but what is now the common property of minds that have 
been trained in scientific thought. Another of the pamphlete 
contains Mr. David O. Ritohie's essay on *' Darwinism and Poll* 
tics" and Professor Huxley's well-known i>aper on ** Administra- 
tive Nihilism." Mr. Ritehie's work is chiefly a criticism of the 
doctrine of the ''struggle for existence " as applied to social life. 
He. of course, admita the fact of such a struggle, but insists, in 
opposition to Spencer and his folio ^vers, that it is our duty to 
regulate it in accordance with reason and right, and that it is 
wrong to let the struggle proceed in human life and society in the 
same unmoral way as it does among the brutes. So far we agree 
with Mr. Ritehie, but we are sorry to have to add that his remedy 
for the ills of life is socialism. Professor Huxley's psper, as is 
well known, is an able argument for extended activity on the part 
of the State, but without any tendency of a socialistic character. 
Professor A. Sch&ffle's *' Quintessence of Socialism," translated 
from the (German, is a careful, and we think very correct, state- 
ment of the practical aims of the State socialists. It is written 
by an opponent of the system, but is eminently fair as well as 
thoroughly studied and carefully expressed, while the author's 
criticisms are pointed and sometimes profound. The. work is well 
worth reading by all who are interested in the subject. 
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Fob some time past there has been a tendency in our colleges 
and universities to select as their presidents men who have attained 
eminence in special lines of research. This is notably true in re- 
gard to the case of Presidents Jordan of Indiana, Schaffer of 
Iowa, and Adams of Cornell. Another name may now be added 
to the list. We refer to the recent selection by the regents of the 
University of Kansas of Professor F. H. Snow, Ph.D., as chan- 
cellor of that institution. Professor Snow was graduated at 
Williams College in 1862, and afterwards prepared to enter the 
Congregational ministry. He, however, soon showed a special 
interest in natural history, and was elected a member of the first 
faculty of the University of Kansas when it was organized, in 
1866. For several years he taught a variety of branches, but as 
the institution grew in strength he was enabled to oonfine himself 
to a greater extent to the specialties in which he had the most 
interest. He has been an indefatigable collector throughout the 
Western States and Territories, paying special attention to en- 
tomology. In honor of his distinguished services to the State, 
the new natural-history building recently erected by the State was 
named ** Snow Hall.'^ He has not only carried on the work of 
instruction in his large classes at the university, but has found 
time to make careful investigation in various fields of biology, and 
to furnish much valuable material to current scientific literature. 
Though a specialist, he is not a narrow man, but is well informed 



on the topics of the day. espeoially those that attract the attention 
of the educational world. In all positions where executive abilitj 
is required, he has shewn himself eminently fitted for the task. 
This appointment meets the hearty approval of the faculty 4»f 4b« 
uniTenity, end of the people of the State. 



LETTERS TO THE EDITOR. 

%* Oo^rrttpondenU are requested to be ae brief tupomMe. T%9 wrMm*ama m e 
ie in tUleaeeereqiuired as proof of good faith, . 

. The editor wM be glad to puMcsfi any queriea eoneonamt uiih the ehmructmr 
of the Journal. 

On requ^et^ twentjf copies of ike number containing hia commumieaiion wiU 
be fumieked free to anjf correspondent. 

Recognition by Toung Children. 

One of the most obscure topics, as well as one of the most neg- 
lected, of modern psychology is that of recognition. The qnes- 
tiqpi, '* Why is it that I recognize an image when it returns to my 
consciousness ? *^ is usually passed over unobserved or intentionally 
omitted in our general treatises. Experiments, however, upon 
the question are forcing it upon our notice, thus doing a service 
which we are coming to expect from the new method wherever 
it is applied. 

I have recently advanced a theory of recognition,! based both 
upon mental analysis and objective experiment,* according to 
which the feeling of familiarity called recognition arises from the 
re-instatement of the apperceptive or relational process of the ear- 
lier presentation. According to this theory, single unrelated 
homogeneous images (bell-stroke, pure color) would not t>e recog- 
nized, single complex images (human face) would be recognized 
only in the degree in which the complexity had impressed itself 
in the first perception, and clear recognition would arise only 
when the relations attentively discerned were cltsarly brought out 
in the reproduced state. A further result would be that images, 
when reproduced, would largely depend upon and re-enforce each 
other in producing the feeling of familiarity. 

I have recently had an opportunity to test a little child six 
months and a half old, with these points in view, and the result 
was quite instructive. Her nurse, who had been with her con- 
tinuously for five months, was absent for a period of three weeks, 
and on her return was instructed first to appear to the child sim- 
ply in her usual dress, but to remain silent; then to withdraw 
from sight, but to speak as she had been accustomed to; and 
finally to appear and sing a nursery rhyme, which by special care 
the little girl had not been allowed to hear during the nurse*s ab- 
sence. The first result was that the child gazed in a questioning 
way upon the face, but showed no positive sign of recognition ; 
yet the absence of positive fear and antipathy shown at first 
toward the substitute nurse indicated that the visual image was 
not entirely strange. Second, the tones of the nurse's voire were 
not at all recognized, as far as passive indications even of famil- 
iarity were concerned, —a result we would expect from the greater 
purity and simillicity of the auditory images. The third experi- 
ment was attended by complete and demonstrative recognition. 
The visual (face) and auditory (rhyme) images must have re-en- 
forced one another, giving a^in the old established complex ap- 
perception of the nurse. 

As to the ultimate meaning of recognition, we are quite in the 
dark: it is only its mental conditions that fall to the psychologist. 
On the view given above, it would seem to rest in the active side 
of our mental life, and to consist in the diminished expendi- 
ture (whatever that is) involved in the repetition of an act of at- 
tention. 

This case also shows, as far as any individual case ran, that 
imaices from different senses vary greatly in intensity in early 
child-life, that they are not well differentiated from one another, 
and that even at the very early age of six months special memo- 
ries are becommg more or less permanent. 

J. Mabk BALDWm. 
University of Toronto, April 88. 

1 Handbook of PsyoholoRj: Senses and Intellect (New Tork, Holt), pp. 
178-178. 

s Work of Lehmann, Phllos. Studien, YI. 
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days since to see a small whirlwind at 
rods. Tbe wind at the time was from 
ad somewhat gusty and variable. The 
il minutes, dyinfr down and increasing 
rotation was from right to left. As it 
e dust was lifted to a height of about 
, jlar, which disappeared when the grass 
at the roadHide was reached. The query that aro^e in my mind 
was as to the nature of the currents which produced this upward 
tnovemeot of the dust. Such movement has comtlionly been 
-ascribed to the suction effect of an indraught towar'^s the whirl 
^rhich has been supposed to exist. But as the breese continued 
to rise, I could not help but notice that dust was lifted equally 
high by the chilly wind at points where ther^ was no evidence 
whatever of a whirl. Such lifting by a cold wind blowing 
atraight Along certainly could not have been due to an upward 
current produced by an indraught. Indeed, this lifting resem- 
bles precisely tbe movements of sand at the kx>ttom of a stream 
beneath eddies formed by the varying force of the current, a 
phenomenon readily observed in clear water. 

M. A. Vebdbr. 

hjooBt N.Y., AjuU S8. 



Effigy Mound in the Valley of the Big^ Sioux River, Iowa. 

WmLB at Sioux Falls, S. Dak., in the latter part of last July, I 
took tbe opportunity to look up and survey a group of mounds 
and a fort that are located about sixteen miles south-ea$(t of that 
city, in the valley of the Big Sioux River. In 1885, I was in- 
formed by an engineer, that, in running a preliminary line for a 
railroad a few years previous, he had passed through a group of 
mounds in that locality, and that there was a large fort just south 
of them. 

The ^roup in question is in tbe western part of Lyon County, 
lo., a mile and a half west of Granite Station, on the Sioux Falls 
brauch of the Burlington, Cedar Rapids, and Northern Railroad. 
Tbe country bordering the river here is more or less rollmg and 
broken, pspeciaily on the western side. On the east side, at the 
Burlington croi^sin}?, there is a plateau which U from twenty-five 
to fifty feet in height above the river, and slopes to the south- 
ward. Bloody Run flows around the north end, and empties into 
the rivpr near by. 

On this plateau, to the north of the railroad, there are a hun- 
dred and five mounds, ranging from a foot to five feet and a half 
in height. Nearly all of them are common round burial-mounds; 
but among them are a few that are elliptical in shape, and there 
is also oue animal effigy. The latter is 55^ feet in greateiit length, 
'and the body is 2) feet in height. While apparently rude in de- 
sign, the outline on the ground is regular, and the surface of the 
mound U smooth and symmetrical. There are many imitative 
mounds in the effigy region of Wisconsin that are no better in 
outline than this one. The peculiarity of this effigy consists in 
its isolated position, there being no others known to exist in the 
interm* diate space hetvveen it and those to the eastward in the 
Mississippi valley, a distance of fully 270 miles. It is also the 
first mound of this class discovered within the limits of the Mis- 
souri River basiu; and its position, therefore, is analogous to 
those of Ohio and Kentucky, yet the isolation is not so great. 

There is no system in the arrangement of the mounds, they be* 
ing located in a haphazard way, here and tiiere, as fancy dic- 
tated Scattered among them, principally near the centre of tbe 
group, are a large number of that kind of stone monuments 
which, in a published article on the subject, I have called ** bowl- 
der outlin(>s." Some of these extend up on the sides of the 
moundtf, and in one case one uf tbe larger mounds is surrounded 
by a circle of bowlders. These instances denote a later occupan- 
cy, or at least that they were placed there after the mounds were 
constructed. 

Just south of this group, on the south side of the railtoad-track 
which separates them, there is a large fort or enclosure, of an ir- 
regular elliptical shape, which is the largest one known to exist 
north-west of Ohio,^ except ** Aztalan," Wisconsin. Its inside 



area is about fifteen acres, and the walls at the present time are 
from one to two feet in height, with an average width of eighteen 
feet. They were probably palisaded when in uae. This fort was 
also built lifter tbe mounds were constructed, for at one point tbe 
wall intersects a mound which is three feet and a half in height. 
That the mound was tmilt first, is evident from the fact that tbe 
wall was raised in height at the 'junction, in order to surmount 
and pass over it without iabruptness. Within and airound the 
fort there are seven mounds, and between the fort and the rail- 
road there were several others which have been destroyed by cul- 
tivation. 

Tliere is plenty of evidence to show that the plateau was occu- 
pied as a place of residence at some period in tbtf past. Burned 
stone and chert flakes are especially numerous, while ocoA-ionally 
stone axes, celts, grooved hammers, arrow-heads, and ornaments 
of stone and copper, are found. Fragments of steatite vessels 
and pottery composed of shell and clay, and pulverized stone and 
clay, are also quite plentiful. Occasionally ornaments, beads, 
and tubes made of sea-shells iiave been found in some of the 
mounds in this and other groups in the vicinity. 

This locality was viRited in November, 1886, by Professor Fred- 
erick Starr of Cedar Rapids, lo. , on which occasion he excavated 
four mounds, two of which were situated on the south side of the 
railroad track. He described their contents in the American An- 
tiquarian for November, 1887 (vol. ix.). In his article he men- 
tioned the existence of the * ' stone circles,'* but no reference was 
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made to the fort or the effigy. The mounds in which his exca- 
vations were made were within three hundred feet of the north- 
east wall of the enclosure, which was certainly in plain view; 
and it is strange that it should have been overlooked by him. 

It is evident that this point was at one time a site of the 
mound-builders, and that later they were compelled to fortify 
themselves against some hostile neighbor. The large amount of 
village (Mfris scattered over the plateau, the great number of 
burial-mounds in that vicinity, together with the size of the fort, 
indicate also that the inhabitants were quite numerous. 

T. H. Lbwib. 

St. Paul, Minn., April S8. 



Gorse or Furze. 



The following is a copy of an extract from a letter from the 
United States commissioner of agriculture, dated March 28. 1890, 
acknowledging the receipt of a specimen of gorse or furze discovered 
by me growing near Hampton.Va., and stating, that, as far as that de- 
partment is aware, this is the first instance known of its presence 
in this country: <*Tour note of the 26th inst., and the small box 
of specimpns of the Eufopean furze (UJex EuropoBus)^ received. 
This plant was probably introduced into the grounds of the Port 
[Fort Monroe, Va.] many years ago, and does not seem likely to 
spread so as to become particularly obnoxious to agriculture. I 
am not aware that it has been observed in any other part of this 
country in a wild state. " 

I should be glad to know whether it has ever been seen in the 
United States before. J. B. MoGinhis. 

Fort Monroe, Ya., April 88. 
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Ok Feb. 24, 1890. at 8.45 p.m., there was a case of lightning- 
discharge here which is perhaps worthy of notice. The building 
struck was Newcomb Hall, the property of Washington and Lee 
University. It is a three-story brick building coTtred with tin, 
having seven downfalls not connected with the earth, and having 
iio lightningHTods. On top of the building, for lighting and ven- 
tilating purposes, is a pquare cupola. This has wooden corner^ 
posits six or eight inches square; its walls are almost entirely 
glass; its roof is tin. The distance between (he tin on the roof of 
•the ctqmla and the nearest tin in connection with that on the roof 
of the building^ about four feet. The lightning stmek the roof 
of the cupola, passed down one of the comer* poets to Che roof of 
the main building, and then down five of the seven downfalls to 
the ground. The roof of the cupola is '* hipped; " and just under 
each of the four eaves, in a horizontal jKMition, are two planks, 
each about ten inches wide. The four planks adjacent to the post 
struck were thrown entirely off. Tlie tin on the roof just above 
the post was thrown back, uncovering about a square yard of the 
roof. The post itself was torn to splinterB at the top. All but 
five panes of glass, out of a totsl of about fifty in the walls of the 
cupola, were shattered. Nearly all of the glass fell outside, and 
the tin all over the roof of the cupola showed signs of having been 
pushed upwards. When the discharge left the post, it divided, 
part of it going to the tin on the lower part of the post and thence 
to the roof, and part of it to a Ptrip of tin on tbe window-sill. 
This strip of tin was composed of five or six pieces tacked to- 
gether, not soldered. Nearly all of these joints were separated, 
about two inches of the tin being bent over in the direction ifa 
which the discharge travelled, from above down. This part of 
the diitcharge reached the tin on an adjacent poet of the cupola, 
and thpnce passed down to the roof. One sharp comer of tin was 
burnt o£F, leaving a burnt curved edge about an inch in length. 
The two posts and the tin on them were blackened at the point 
where the discharge reached the tin. There was no further trace 
of the discharge until it reached the ground. As already stated, 
it passed down five of the downfalls, but apparently much the 
largest part passed down one. At this point, for a distance of ten 
or twelve feet, the ground was as much turned up as it would 
have been by a large plough. Some of the earth was thrown to a 
distance of twenty or thirty yards. The clerk of the faculty has 
his office in a comer room on the gpround fioor next to this down- 
foil. He found the steel pens in a box on his desk so strongly 
magnetized that one pen could support four or five others. The 
pens in the penholders were also magnetized. Two panes of 
glass were broken in this room. Fifteen or twenty feet from this 
comer of the building is a water-pipe, wrought iron, one inch in 
diameter. This pipe at a short distance connects with a cast-iron 
pipe whose internal diameter is two inches: this, in turn, con- 
nects with the system of pipes supplying the town of Lexington 
with water. The two- inch cast-iron pipe was found the next day 
to be baking badly in seven places within a few hundred yards of 
Newcomb Hall. There seems to be no reason to doubt that tbe 
discharge in some way burst the pipe. The leak nearest the 
building was over fifty yards away. There were no indications 
of melting. One hole in the pipe was an inch wide and alx)ut 
three inches long, a piece of that size apparently having been 
knocked out. The pipe is very old and rotten, being almost as 
soft as graphite. The water in the pipe is under a pressure of 
about a hundred feet of water. The only other case with which 
I am acquainted, where water pipes were damaged by lightning, 
is that given by Secchi in the Telegraphic Journal and Electrical 
Review (London. 1872, translated from £es Q/iondes). In that esse 
the pipe was broken, and some lead melted, at the point where 
the discharge first reached the pipe. 

Tbe report at the time of the discharge may be described as 
terrific; it was the more so, because it was the very first indica- 
tion of any tding like a thunder-storm. There was no lightning 
before this discharge, and not mucn after it. 

Besides the facts given above, there were some other reports 
concerning the discharge which may be of interest. Having 
heard that some persons saw what seemed to be a ball of kght- 



luiig, I made as eaiefkii inqii^ aa I eonld concerning it, with the 

following result: — 

1. A student was sitting before an nnsiuMled windo w , fhMs 
the roof of which Newcomb Hall is visible, and less tluui two 
hundred yards frotii it. Attracted by a bright flash, he looked 
up. and reports tnat he saw a ball of fire, in size and appearance 
about like a Roman candle, Slowly descending on the building. It 
disappeared about the t^me it reached the roof, when the explo- 
sion was heard. He at once reported what he saw to his uncle, 
the president of the university, saying he thought the building 
was struck. They then looked out for signs of fire, but saw 
nothing. 

2. In another direction, and at a greater distance, is a house 
from which Newcomb Hall is plainly visible from top to bottom. 
A lady in this house, sitting before a window, had her attention 
attracted by a fiash, looked up, and saw a shower of fire-balls 
falling on Newcomb Hall. On careful inquiry, I learned that 
she did not see these balls above the top of the baHding: ^ey 
seemt-d to be very neariy or quite on it when she saw them. She 
possibly saw what was conoealed by the building from tbe stu- 
dent. This lady told me tbat some young ladies in another room 
in her house saw what she herself saw: I did not talk with them 
about it. 

8. About a quarter of a mile from Newcomb Hall, on Main 
Street, stands the Court- House, a short distance back from the 
street. Mr. B was standing in the door of the Court-House, 
looking out on Biain Street in the direction of Newcomb Hall. 
He first heard a sharp, quick noise like that produced by slapping 
the hands together, which seemed to come from his telephone. 
He then saw across the street from him. at a height of about fif- 
teen feet from the ground, a ball about the size of a large orange 
just luminous enough to be plainly visible, followed by a brighter 
trail ten feet long. This ball moved horizontally and slow ly up the 
street about twenty yards, and then burst with the brightest flash 
Mr. B ever saw, and a terrible noi<>e. This noise was immedi- 
ately followed by another of like character in the direction of the 
university buildings. Mr. B., I should state, is a man of the very 
highest character, and his word would be taken without quef tion 
by all who know him. He is calm and unimaginative. I omitted 
to mention that his face felt as if it had been hit with sand, and 
that there was an unpleasant sensation for some hours after- 
wards. It was rainy, and Mr. B. saw no one on the street; but I 
learned that three negroes were standing on the sidewalk nearly 
under the point where Mr. B. saw the globe burst. As they were 
not moving, Mr. B. might easily miss seeing-them. I questioned 
two of these negroes. They were standing facing each other, one 
looking up the street, and the other down. Elach of them thought 
he vaw a ball of Are fall in the street in the direction in which he was 
looking, and at a distance of from fifty to one hundred yards away. 
Neither of them knew any thing of the explosion reported by Mr. 
B., although it was almost immediately over their heads, and only 
twenty or thirty feet away. Newcomb Hall could not be seen by 
either Mr. B. or the nejgroes. 

1 give the facts as I gathered them, without comment. There 
is no reason to think that any of the persons questioned failed to 
give a substantially correct report of the impressions made on 
their senses. S. T. Mobeland. 

Washington and Lee UniTenity, Lexington, Ya., April S6. 



Sunspbts and Tornadoes. 

The following figures show a slight parallel between the fre- 
quency of tornadoes in tbe United States for the last twelve yean, 
and ihe sunspot curve of the eleven-year cycle. The solar data 
employed hsve been obtained from Professor Rudolph Wolf (Zu- 
rich), the well-known sunspot specialist. The tornado numbers 
are supplied by Lieut. John P. Finley of the United States Signal 
Service, but sbould be regarded as only approximate, and sut>ject 
to more or less change, for these reasons: (1) better facilities now 
exist for obtaining news of tornadoes than existed fifteen or 
twenty years ago, owing to the specisl activity of the United 
States service, the organization of State weather bureaus, and the 
co-operation of the press; and (2) west of the Mississippi the ooun- 
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trj to more densely settled than it was one or two decadee ago, 
and many local storms would now be observed where they could 
not have been seen and reported some years ago. Thus, the 
average number of tornadoes reported annually for the last ten 
years is 159. while for the previous ten years it was only 45. 
For this reaeon, it would not be safe to compare the spots with 
any former cycle. In order to make the figures for 1878-89 fairly 
comparable, those for the first three or four years may be raised 
slightly, perhaps; and those for the last two may be increased 3 
or 8 per cent by belated returns. The annual average, then, would 
be more than 160 (say 170), with minima at the ends of the series, 
and a maximum near the centre: — 
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Another curious fact is that the greatest number of tornadoes 
reported upon one day, according to Finley, was 60, on Feb. 19, 
1884. Wolf's relative number for January, lh84 (9.'.1), is the 
largest for any month during this whole cycle, except April. 1882 
(97.0); but the average for the six or seven months beginning 
with October, 1888, is much greater than for any similar period 
in 1882. Tacchini (says Nature, July 1, 1886, p. 194) fixes the 
height of solar excitement in February, 1884; but Professor P. M. 
Qaribaldi of Genoa quotes Tacchini as placing the maximum in 
May, 1884. The maximum of protuberances found by Tacrhini 
(Nature) was lo March, 1884, though Gkiritwldi says June- August, 
1884. At the Royal Observatory. Greenwich, the rotation-period 
(27 days) containing the largest dai'y average spotiedness in 
twelve Tears, began July 4, 1888, when it was 2,087 millionths of 
the sun*s visible hemisphere; but the best two-period exhibit was 
from Dec. 14, 1888, to Feb. 7, 1884, when the daily mean was 
1,817 millionths. The greatest facular displays recorded in the 
Greenwich *' Results'* were in the rotation-periods beginm'ng 
Dec. 14, 1888 (8,151 millionths) and Feb. 7, IHH (8,467 mil- 
lionths). Garibaldi, at the Royal University, Genoa, recorded 
the greatest magnetic variation (in the needle's daily swing) in 
April-July. 1884, and from August, 1885, to April, 18^6. At To- 
ronto, the bigRCSt magnetic storms of the maximum stage of this 
last sunspot cycle occurred in November, 1882, September, Octo- 
ber, November, 18H4, and March, 1886. During the first seven 
months of 1884, at Toronto, the magnetic perturbations were few 
and slight. 

The general yearly parallel between spots and tornadoes is far 
from proving any relation between the phenomena; and the cor- 
respondence between the maxima of spots, protuberances, mag- 
netic variations, magnetic stomas, and tornadoes is not very close. 
Tet the comparison here made is not without interest. 

jAifES P. Hall. 

BrookljB, N.Y , May 1. 



BOOK-REVIEWS. 



Oraphica, or the Art of CcUculation by Drawing Lines. By Robert 
H. Smith Part I. London and New York, Longmans, 
Greene, & Ck). 8^. 

This work treats of graphics as applied especially to mechanical 
engineering. The volume before us is but the flr^t part of the 
complete treatise, and deals mainly with the analysis of stres.ses 
in engineering; structures. It is accompanied by an atlas contain- 
ing twenty nine plates and ninety-five diagrams, the text and the 
diagrams being each esiential to the better interpretation and 
ready comprehension of the other. The /second part of the work, 
which it is hoped will soon be published, will deal mainly with 
synthetic problems, aiming more at the design than the analysis 
of structures and machines. 



The department or branch of descriptive geometry dealt with 
in this work, t|ie *' art of calculation by drawing lines,** has assumed 
ooneiderabie importance, so that Professor Smithes acientifie 
treatise on the subject is as timely as it is practical and compre- 
hensive. The graphic method of computation, of coarae, has 
limitations in many directions, being less useful in simple oaaea 
than arithmetical and algebraic methods; but the method onoe- 
thoroughly mastered, and its scope and limitationB clearly under- 
stood, it will enable those who have a knowledge of elementary 
mechanics to utilize that knowledge to better advantage and with 
a greater degree of thoroughness, and to apply it to many of the 
every-day problems of engineering science without the aid of the 
more oonotplicated portions of algebraic and trigonometrical 
mathematics or of the differential and integral calculus. Wher- 
ever the method is applicable, its use will result in a saving of 
mental fatigue, as it possesses great simplicity in many of its ap- 
plications, leaves but little opportunity for the accumulation of 
gross errors, and is in itself a test of its own accuracy. 

The work opens with a glossary of special terms and symbols^ 
some of which are new and possessed of advantages in the matter 
of conciseness and precision. The introductory chapter {iresenta 
clearly and with evident impartiality the advantages as well as 
the disadvantages of the method, and gives a brief sketch of the 
theoretical development of the subject. This is followed by a 
chapter on the instruments needed in the accurate working-out of 
the method ; after which follow in order chapters on graph-arith- 
metic, graph-alfrebra, graph-trigonometry and mensuration, com- 
bined multiplication and summation, moments of parallel vectors^ 
vector and rotor addition, locor addition and moments of locora 
and of rotors, the kinematics of mechanisms, flat static structures 
without beam links, flat static structures containing beam links, 
and solid static structures. The diagrams in the accompanying 
atlas are neatly engraved, and clearly printed on heavy plate 
paper. 



AMONG THE PUB! 
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Thb issue of Harper^a Weekly for April 26 devotes considera- 
ble space to the Stanley Emin relief expedition. The article, 
which is copiously illustrated, gives the whole history of the ex- 
pedition. 

— A cheap edition, limited to a hundred thousand copies, of 
« Tom Brown's School Da^^s," is annotmced by Macmillan A Co., 
uniform in style with their paper-covered editions of Charlea 
Kingsley's novels, of which something over a miUion copies have 
been sold in the past six months. 

— One of the literary sensations of the winter in Paris was 
Camitle Flammarion*s astronomical romance, ** Uranie,** of which 
the Cassell PubliRhing Company are the American publishers. 
Up to the present time, M. Flammarion has been known as an as- 
tronomer, but now he has become a popular romancer. Mrs. Marj 
J. Serrano, translator of *< Marie Ba»hkirtseff : The Journal of a 
Toimg Artist," has put M. Fiammarion*s French into English. 

— In Garden and Forest for last week, Mr. H. H. Hunpewell, 
whose gardens at Welleeiey, Mass.. have been famous for a gen- 
eration throughout the country, writes of rhododendrons and their 
culture; Professor Greene continues his notes on the shrubs of 
California; and the concluding portion of the review of Dr. 
Mayr's great work on the forests of North America is giren. 
"The Woods in Spring," ** Wild Plants under Cultivation," and 
" Hardy Plants for Cut Flowers," are titles of other articles. A 
road in Sherwood Forest is the subject of one illustration, and 
there is also a picture of a giant Cattleya. 

— Messrs. Ginn & Co. announce as in press ** Political Science 
and Comparative Constitutional Law" (two volumes), by J. W^ 
Burgess, professor of constitutional and international law and 
history in Columbia College/ In these two volumes Professor 
Burgess sets forth the general principles of modem political science 
and constitutional law. The State, as sovereign organization of 
the Nation, is sharply distinguished from the government.' Gov- 
ernment, to the author. Is but one of the means through which 
the State attains its ends. The other means is liberty. The 
first volume treats of the Nation and the State as concepts of 
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political 8cieDoe« The formatioii of the Constitalion, also, is re- 
j^arde'l and treated as a political, not a legal process. Under the 
head of *«v 'onstitattonal Law,** the author describes the organization 
<of iibertf and of government. The latter topic occupies the entire 
second volume. The typical constitutions selected for comparison 
are those of France, Qermany, England, and the United States. 

— Treason, treason I Let us shoot it before it may be too late. 
Here is Agnes Repplier writing in the May Atldntie^ « The woman 
who goes to a Browning society when she would prefer cards and 
conversation; who sits, perplexed and doubtful, through a per- 
formance of *A Doll's House' when 'Little Lord Faontleroy* 
represents her dramatic preference; who reads Matthew Arnold 
and Tourgu^ne£f, and now and then Mr. Pater, when she really 
enjoys Owen Meredith and Boot1es*8 ' Baby and the Dutchess,* — 
pays a heavy price for her enviable reputation.** She also makes 
a plea for the people who resemble that *< unfortunate young 
woman who for years concealed in her bosom the terrible fact 
that she di J not think ' John Gilpin * funny." The article, which 
is entitled ** Literary Shibboleths,** claimd to be a plea for an hon- 
•est confession of our real tastes in literature, and a warning 
against being carried away by literary fashions. Tes, thid is all 
very well, but it would decimate the ranks of the would be literati. 
Mr. Morton gives us his second paper on "Some Popular Objec- 
tions to Civil Service Reform." 

— The opening article in the Quarterly Journal of EcoTiomica 
for April is by Francis A. Walker, on * 'Protection and Pro- 
tectionists." It cannot be called a very satisfactory work, for 
it merely skims the surface of the subject, leaving its deeper 
aspects untouched; and, moreover, it fails to make clear the 
author's own position. President Walker begins by calling 
attention to the fact, well known to those who have watched 
the changes of public opinion, that the protectionism of the 
present day is very different from that of our forefathers, 
inasmuch as protection is now adv cated as a permanent 
policy, and not, as in earlier times, merely as a means of 
establishing industries that were afterwards to become self -sus- 
taining. He also points out certain other differences of 



Opinion among protectionists, and then touches on a few of the 
aigoments on both sides of the question, but without presenting 
any thing specially new or profound. The next article in the 
QuarUHy is by Professor E. C. K. Gonner of Liverpool, on 
**Ricardo and his Critics," and is an able defence of the noted 
English economist against some of the aspersions that have been 
cast at him. In particular, the writer shows that the attacks 
on Ricardo by the late Qerman economist, Adolf Held, wero 
not only in great part baseless, but were animated by an 
unbecoming spirit. Professor Taussig has a paper on "The 
Silver Situation in the United States," which is appropriate 
to the time. It is not a discussion of bimetallism, but a his- 
tory of the coinage and circulation of our present silver money, 
together with an account of the existing state of the silver cur- 
rency in its relation to gold on the one hand, and to paper on 
the other. Now that the advocates of silver are calling for 
an increased coinage of the metal, the facts and suggestions in 
Professor Taussig* s article will doubtless be useful. 

— Berly*s "XIniversal Electrical Directory* * (London, Williani 
Dawson & Son) , now in the ninth year of publication, grows 
in completeness and usefulness with each succeeding year. The 
issue for 1890, which has recently made its appearance on this 
side of the Atlantic, contains a complete record of all indus- 
tries directly or indirectly connected with electricity and mag- 
netism, and the names and addresses of manufacturers in 
America, Great Britain, the continent of Europe, India, and 
the British colonies, beside much other matter of interest to 
those connected with electrical industries. 

— D. C. Heath & Co. will ehortly issue a manual on the " Re- 
production of Geographical Forms,** by Jacques W. Red way, 
author of *< The Teacher's Manual of Geography.** It is designed 
for teachers and students who wish to learn the details of sand 
and clay modelling as applied to geographical forms, and the 
projection, drawing, and interpretation of maps. The manual 
will be illuM rated with the various projections used in map- 
drawing, including a number of very easily constructed ones that 
may be used by younger pupils. 



Publicfttions received at Bditor's Office, 
April 31-36. 

Allbh, H. A GUnloal Stady of the Skull. Waahlnip- 
ton, SmlthaonUm Inst. 79 p. S*". 

Blacuiab, F.. W. Spanlflh Colonization tn the 
Bouthweet Baltimore, Johns Hopkins Uniy. 
?9p. 8* 60 cents 

Blozam, C. L. ChemistXT, Inorganic and Organic. 
7th ed. Ed. by J. M. Thomson and A. Q. Blozam. 
Philadelphia, Blakiston. 799 p. 8*. 

<;bjegki^y. B. a Natural Method of Phrsical Train- 
ing. Brooklyn, N.7., WiUiam G. Bryant A Co. 
152 p. 16». |1.S0. 

<^BTMAK, C. O. Uses, Tests for Purity and Prepara- 
tion of Chemical Reagents employed in Quali- 
tatlTC, Quan itative, Volumetric, Dooimastio. 
Microscopic and Petrographic Analirsis. St. 
Louis, Mo., J. L. Boland Book A Stationery Co. 
S66p. 12». 

Ohat, Jf. Kiectrlcal Influence Machines. London, 
whittaker A Co.; New Tork, Tan Nostrand. 
887 p. 16«. $1.76. 

'<^UBNBT, J. BU, Jun., and Busbbll, C. The House 
Sparrow. The English Sparrow in America, by 
Elliott Coues. London, William Wesley A Son. 
70 p. 12«. 

Kafp, O. Electric Transmission of Energy. 2d ed. 
London, Whittaker A Co.; New Tork, van Nos- 
trand. 848jp. IH^. S8. 

KiTKZ, O. F. Crems and Precious Stones of North 
America. New Tork, Scientific Pubi. Co 886 p. 
4». $10. 

Laino, 8. Modem Science and Modem Thought. 
Parts I. and II. New Tork, Humboldt Pubi. Co. 
187 p. 8". 45 cents. 

Lbb, A. B. The Microtomist's Yade-Mecum. 8d ed. 
Philadelphia, Blakistx)n. 418 p 8". 

Mill, J. 8. Utilitarianism. New York, Humboldt 
Pubi. Co. 67 p. 8°. 16 cents. 

Mun, T. The Theory of Determinants in the His- 
torical Order of its Devel'^pment. Part 1 De- 
terminants in (General. London and New Tork, 
Maomillan. 278 p. 8*". ^ 

Bamsat, a. C , and others. Upon the Origin of Al* 

§me and Italian Lakes and upon Olaclai Erosion, 
'arts I. and II. New York, Huiaboldt Pubi. Co. 
148 p. 8». 45 cents. 
BrroRix, D. U., and Buxlst, T. H. Darwinism and 
PoUtios. and AdministratiTe NibUism. New 
York, Humboldt Pubi. Co. 66 p. 8<*. 16 cents. 
ScRAxwnjt. A. Quintessence of Socialism Tr. by 
Bernard Bosanquet, M.A. New York, Humboldt 
PubL Co. 66 p. 8«. 16 cents. 



FOR SEASON'S STUDY IN 

11 Books on Birds, Insects^ U 

m Mosses y Lichens, Alga, ■ 

A Desmids, Sea Life, Spi- ■ 

y ders. Butterflies, Botany^ J 

1 1 Microscope, histology, Bac- t 

Jj teria, Zoology and Nat- ' 

n ural History. U 

A ^^ For sale at all Bookstores, or Cata- K 

^ logue on application to '' 

I BRADLEB WHIDDBN, Publisher, V 

■■ 18 Apfih otTAAt. Boston. I 



18 Arch street, Boston. 



HEATED AND HELL. By Eman- 
uel SwEDENBORO. 416 pages, paper cover. 
Mailed pre-paid for 14 Cents in stamps by 
the American Swedenborg Printing and Pub- 
lishing Society, 20 Cooper Union, N. T. City. 



BOOKS 



60,000 Tols. of ancient and modem 
rare and scarce books offered for 
sale. 8end for books tried to ob- 
tain elsewhere vithout success. 
American, British, (German and French Books. Cat- 
alogues fltailed free to Bookbuyerp. 

C. N. CASPAR, Book Emporium, 437 E. W. St, Milwaukee 

THE LITERARY WORLD. 

A fortnightly Journal of Literary Criticism, News, 
and Discussion. Tht Literarv World, now in its Slst 
volume, is the oldest as it is confessedly the fore- 
most ioumal of the purely literary criticism in the 
United States. It btands without a rival, and chal- 
lenges comparison with any other publication in the 
country, occupying to any extent the same field. 
Aroiding mere smartness and sensationalism, its 
aim is to be truthful. Just, kind, impartial, apprecia- 
tive, and helpful to what is best in literature; to 
instruct, entertain and guide; and to form the taste 
of the people in liten»ure for what is good, true 
and beautiful. Published by £. H. UAMES A CO., 
1 Bomeisel St., Boston, Mass. 



SECOND EDITION. 

NATURALISTIC PHCTOGRAPHY 

FOS STUDBNT8 OF THB ART. 

818 pages 800., dU}th, fS.OO, pottage prepaid 
" This book contains a greater amount of inf orma 
tion on the artistic elements to be considered in 
photo^nraphy than any that we know of '''* — Scientific 
American. Descriptlye circulars on application to 

E. ft P. N. 8PON, za Cortlandt St., New York. 

FACT AND THEORY PAPERS. 

A series of monographs on scientific matters of 
general interest. 

Ready May 10. 
SUPPRESSION OF CONSUMPTION. 

By O. W. Hamblkton, M.D., President of the Poly- 
technic Physical Deyelopment Society of Oreat 
Britain. VP. 40 cents. 

Beady May^. 

THE SOCIETY AND THE *• FAD." 

By Appijbtoh Voboan, Esq., President of th« Neir 
Tork Bhakespeare Society. 12*. 80 cents. 



In Preparation. 

The Cherokees in Pre-Columbian Times. 
By Ctrub Thomas of the Bureau of Ethnology. 

Tornadoes. 
By H. A. Habbh of the IT. S. Signal Office. 

Foods and Food Adulterants. 

By Bdoab Eiobabos, Ex-president National Chem- 
ical Society. 

Color in Nature. 
By O. Bbown CtooDB aufi others. 

Protoplasm and the Cell Doctrine. 

By C. F. Cox, President New York Miorosoopic 

Society. 

I. D. C. HODGES. 47 LaftyettePL.IewToit 
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' — EoBsutb has near); ivadj for pnblication three addiiional thnt ihera is jost snfflcient excess ot Bteam-pmsore on one ride U> 
volumes of hb memoirs. Tbey are aaid to contain, among other keep it up to iu Beat irilbont undue rrirlioa. 
things, hip remarks upon the piiticv of Napoleon III. tonard the To provide tor thorough lubrication of all working parts in the 
Vienna Court, and upon the endeavors of the Pope to retain his crank -chamber, a quantity of oil is placed in the lower part of 
secular power. the chamber, each revolution ot iJie crank distrihuting it to all 

— " Hidni(;ht Talks at the Club " Is the title ot a volume sbortty 
to be published by Forda, Howard. & Hulbtrt. It is made up 
chiefly of a Beries ot arlides under the same title from tbe Sunday 
iMues of the Kae York Timet, which excited a fcood deal of in- 
tereet when they first appeared, and of an article entitled ''A 

Protest against Dogma," by tbe same author, Amos K. Fiske, ^1$ 9* ' 

which attracted much attention inarecentnumberof Th*F&rum. 
Tbeae papers contain free and candid diecuseioDS of varioua re- 
ligious, social, political and moral questions that interest thinking 
people of I he present day. 



INDUSTRIAL NOTES. 
The Abbe High-Speed Steam* Engine. 

A BTBAH-KNOiNE of novel design is shown in the accompanying 
iUustratioDS. It is of tbe three cylinder type, and is being intro- 
duced to the notice of power users by the Abbe Sleam Engine 
Company of this city. The cylinders are arranged around a cen- 
tral crank -chamber, equidistant from each otbvr. The pistons, 
which are single-acting, are connected direct to tlie crank-pin, tbe 
piston itself acting as a cross-.bead.and a simple device tieiag pro- 
vided for taking up all wear or lost motion at the crank- pin and 
connecting-rod. 

The inner bearing of the crank-shaft is located in a partition 
separatmg the crank -chamber from the valve-chamber. In this 
partition are also locaied the steam and ezhNUst passages leading 
to and from tbe cylinders. The valve, which revolves with the 
crank-shaft, is at the back of tbi^ partition, being so balanced 




parts. The valve and valve-chamber are lubricated in the usual 
manner by oil carried in by ihe steam. 

As the engine has no dead centre, it can be started with the 
crank in any poaitioa; and as tbe cyhndera take steam only at 
one end, the connecting-rods are always in compression; so that. 
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EMULSION 

of pure Cod Llvar Ou with Hrpo- 
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Children atiior II rather than 
otharwiaa. A MARVELLOUS FLESH 
PRODUCER It la Indeed, and Iha 
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0/d and Rare Books. 

Back nnmbers AiUnlic. Century, Harper 
and Seribner, to cents pet copy, other nuga. 
linei equally low. Send for a calalogue. 

A. S. CLARK, 

Bookseller, 
34 Park Row, Hew York City. 
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i Hev letbod ot Tnatinj Disease. 

HOSPITAL REMEDIES. 
What are they ? There is a i.ew drparlure in 
the ircBtment of disease. Ii c<in->i~l-> in the 
collcL-tinn uf the specifics used by noted special- 
iais uf Earope and Amcnca. and bringing Ihem 
wiihin ihe reach of all Fur mstaucr, Che Ireat- 
nicnt pur>ued by sptcial physicians whii irat 
ind>£C3lion, stomach and liver troubles only, 
wa- obiamtd and prepared. The ireatmeni of 
other physicians celebrated for curing catarrh 
was piocnred, and so on till ihe>e incumpaisble 
cures no* include disea^^e of ihe iunijs, kioncys, 
female weakness ' • 



ill suHerr: 
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t of 



uchly realize the ab- 
surdity ot the claims of Patent MediLinea ohch 

botlle. and the use of nh ch, as sialiMics prove 
has I uinei/ men slomaehs Ikon alcohel A cir- 
cular desciih.a^ ihese new renicilie> is sent free 
on receipt of htamp la pay postage by Ho-<pital 
Remedy CompADT, Toronto, Canada, sole pro- 



DESTROYS 
COOKING CDORS, 

and 

PURIFIES 

ALL PLAGUE SPOTS. 

W. R. Hudson, Esq. lOfRosiindale, Mass., writet: 
'■ I have thoroughly tested the 
Sherman 'King' Vaporizer in my 
house. It is an invention of 
great value. One of its greatest 
achievements is the absolute de- 
struction of cooking odors.which 
it never fails to do. if doors and 
windows are closed. It purifies 
all plague spots in and about my 
house." 



MINERALS 

Cabinet Specimens and Collections. 

Wlien la (Jew fork do not fall to Tialt our Nbw 
Torn store. On aooount oE our vsiy large Muck we 
are able to keep (bere aa well aa in Fhuiulelpbla a 
Terj fine aeleotlon of ohoioe Hlnenl Speclmena. 
Bead tor Complete Catalogua, Ptee, 
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Bven ftt tha hiKheflt epwds, there can be no midden irregularities 
of piesBnte or pounding upon the crsDk-ptn. The workiiiK part* 
being Inoaeed, Ihey are exempt from the extra wear induced bj 
the acoumnlation wid )(rinding-in of duet and dirt. 

The engine of thb t;pe now on exhibition at (he compaDj's of- 
fice in this citj IB neat and compact, and very light for theamount 




of power claimed. It Bbould be admirably adapted for running 
djuamoe, ventilatinft-fane. boietiag-enginee, and similar ma- 
chioery requiring high speed; and for boat and vacht engines it 
should dnd a wide appliuation, a apecial talve-gear for reversing 
' being provided, making it available for that purpose. 

The Loomia Electric Syitem. 

The Eureka Electric Coiiipan;^ (Loomis s^etem), wboee ingen- 

ioUB self-reKulatmg system of electric lighting was dtvcribed and 

Illustrated in tbe»e columns about a year ago, have installed many 

important plants during the past few roonthB. One of their mcNt 



recent cootntots is one for an installatloo of two thousand incan- 
descent and aereral low-tension aro lamps for a large hotel at 
Tsmpa, Fla. A notable feature of this installation is the fact 
tbat current for both kinds of lamps will be supplied from the 
same dynamos. Another feature of this issiallatioo is that each 
bedroom in the hotel is furnished with a special incandescent 
night-tamp, which can be kept burning all night, and at any de- 
gree of brilliancy desired by the occupant of the room. 

The engines, boilers, and dynamos are placed in a separate 
building situated some disiance from the hotel. The bollera have 
a total capacity ol 2S0 horse- power, and supply steam to two 
automatic faighspeed engines of 110 horse-power each. These 
furnish power for four dyoamoe of Qvt hundred lights each. The 
main sniich is of special design, and controls all the lights, both 
arc and incandescent. It is so constructed that the dynamos can 
be run singly, in pairs, or in multiple, any desired combination 
being made in a montent. Four main circuits run frum the 
dynamo building to the bot«l through an underground condoit. 
Each circuit is provided with an ammeter and a groand detector, 
and each is connected, by a componnd switch, with a voltmeter; 
so that the electro- motive force of ail. or of any one, or of any 
combination of dynamOH, may be quickly taken. As a whole, the 
installation is expected to be the principal electrical feature of 
Tampa. 

The Eureka Company have also installed a plant at Dancana- 
Tille, Penn., one-half the output of the dynamos being uaed for 
arc lamps, the other for incandescent. They have also recently 
put in plants, incandescent or mixed, in Hollidayeburg. Penn.; 
Walietield. Mass.; Paterson, N.J. ; BloomDeld, N.J.; Marcellne, 
N.Y. ; West New York, N.J. ; Portland, Ore. ; LitUe Falls, N.Y. ; 
Chester, Penn. ; Pinkney. Tenn ; and quite a number of lai^ 
plants in important business buildings in this city. The growth 
of tbeir business has been so rapid and constant, that the I'ompany 
have been compelled to remove their factory from this city to 
larger and more convenient quarters la Brooklyn. 



O OTHER Life Policies as liberal cost as little money, no others as cheap give as much 
for the money, as those of 



N 

THE TRAVELERS 

OF HJVETFORr>, COITN^. , 

Best either for Family Protection or Investment of Savings, non-forfeitable, world-wide, lowest 
£a5h rate. 



Assets, January I, 1890, 

Liabilities, 

SURPLUS, 



$11,528,649 30 

9,163,1 15 24 

$2,365,534 05 



Chief Accident Company of the World, only large one in America. Covers Accidents of 

TRAVEL, SPORT, OR BUSINESS 

All around the Globe. 



Paid PoUcy-holdera SIT.SOO.OOO. 

Over •l,»0«,a«0 or It In 1889. 

MS. a. BXTTEI80N, Pmldent. MONEY DENNIS, Secratary. JOHN E. MORRIS, Hut. SMnUry. 



.\ 



May 2, 189Q.] 



SCIENCE. 



1 



CALENDAR OF SOCIETIES. 
Philoaophical Society, Washington. 

April 20. —G. W. Littlehaies, On a New 
Method of recordinR and reprodocing Artic- 
ulate Speech; William Eimbeck, On a New 
Method of determining Astronomical Differ- 
ences of Longitude; Romyn Hitchcpck. The 
Burial Mounds of Japan (illustrated by lan- 
tern projections). 

Women's Anthropological Society of 
America. Washington. 

AfHril 26. — BCrs. Kliza Nelson Blair, A 
Study in Washington Charities. 

Natural Science Association of Staten 

Island. 

April 10. — The secretary of the Building 
Fund Committee reported progress to date; 
Mr. Ira K. Morris presented a brass spur, of 
Spanish fashion, which was lately ploughed 
up on the Poorhouse Farm; a specimen of 
the violet spotted salamander (Amblyatoma 
punctata) was shown, in which the tail was 
bifurcated, each branch being aiK)ut half an 
inch in length. It was captured by Mr. 
John Tynan in the Snug Harbor woods, and 
presented to the association. • 

Engineers' Club. St. Louis. 

April 16.— Isaac A. Smith, Railway In- 
clines; Arthur J. Frith. Some Practical and 
Theoretical Considerations of the Screw as 
an Elernent of Mechanism ; Robert Moore. 
Exhibition of Some Cubes of Clay taken 
from the Bottom of the Mississippi River at 
Memphis; Professor Johnson, Data regard- 
ing Recent Tests'bf Granitoid Beams. 

Royal Meteorological Society. London. 

April 16. — C. Harding, The Cold Period 
at the Beginning of March, 1890 ; J. E. Clark, 
Note on the Whirlwind which occurred at 
Fnlford, near York. March 8, 1890; A. E. 
Watson, On the Possibility of forecastiijg 
the Weather by Means of Monthly Aver- 
ages; W. B. Tripp, Rainfall of the Globe. 

CATAbRH. 
€Atarr1ial Deafliess—Hay PeTer. 



A NBW HOMB TKBATMBMT. 

Sufferers are not generally aware that these 
-diseases are contagious, or that they are due to 
the presence of living parasites in the lining 
membrane of the no^e and eustachian tubes. 
Microscopic research, however, has proved this 
to be a fact, and the result of this discovery is 
that a simple remedy has been formulated where* 
by catarrh, catarrhal deafness and hay fever are 
permanently cured in from one to three simple 
4ipplicdtions made at home by the patient once 
in two weeks. * 

N.B. — This treatment is not a snuffer an 
ointment ; both have been discarded by repu- 
.table physicians as injurious. A pamphlet ex- 
plaining this new treatment is sent free on 
receipt of stamp to pay postage, by A. H. Dix- 
on & Son. 337 and 339 West King^Street. 
Toronto, Canadar. — Christian Advocate, 



Sufferers from Catarrhal troubles should care- 
-fully read the above. 



% Hoir to Bxeliance tliem for 
ofliers* Bead a postal to the Soxbhob exchange 
•column (insertion free), statins briefly what you 
want to ezohange. SoiBircB, 47 Lafayette Plaoe^ 
JTew York. 



Wants. 



A Hv ^rt^n t«9ki Mg a Potition fi^r which he is quali' 
fiedby kUseienti/ic attainments^ 0r any person seeking 
some one *o fitl a position of this ckaracter, be it that 
o/a teacker o/ science ^cke mist, draughtsman^ or wkat 
not, may kave tke * Ivant* inserted under tkis kead 
PRBB OP COST, i/ ke saiisfies tke pubiisker of tke suit- 
abte ckaracter o/kis application A my person seeking 
tsi/ormation on any scientific question, tke euid^ess o/ 
any scientijie man, or wko can in any way use tkis col^ 
umn /or a purpose consonant witk tke nature of the 
paper ^ is lordiaily invited to do so. 
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N EXPEBIBNGED Technical Chemist will be 
open to engagement this summer. Highest ref- 
erences. Address DIBEGTOB. Office of Soobkcb. 

FI^LBCTBICITY.— Ayoung man with a knowledge 
J of electricity and a taste for Journalism can 
learn of an openinR by addressing Soibncb, 47 Lafay- 
ette Place, New Tork. 

PEOF. WILLIAM FINDLAY, of the Phllal^elphla 
Institute of Physical Cultnre^isopen to engage- 
ment in summer school to t^acb. Free Movements, 
Wands, Olubs, Dumb-bells, Fencing and Sparring. 
Address 1,009 Arch St., Phlla., Pa. 

WANTED —A position in an Academy, Normal or 
Uigh School, as teacher of tbe Natuiul Sciences 
and Modem Languages. Latin tauf^ht In addition if 
necessary. Address O., Box 144, Hanover, N. H. 

» '• 

WANTED— One or two persons with some means 
interested in Arohieology to accompany a re- 
liable antiquarian to Southern Ohio for four months^ 
work in the mounds. The epeclmens found to be 
shared equally. For terms address W K. M., Box 148, 
SmilJisonian Institute, Washington, D. G. 

WANTED— Position to teach Sciences or Mathe- 
matics by a Smith Gollege graduate who was 
also a student at the Mass. Institute of Teohnology. 
Nine years^ experience. Address T. H., care of 

SOIXKCB. 

ATOUNG LADT, graduate of Boston University, 
also of special course at the Massachusetts In- 
stitute of Technology, desires a position to teach 
Ghemlstry, Physics and Mathematics. Two years^ 
experience Beferences given. Address Miss B. 
L., Warren, Mass. 

AYOUNO MAN aged 19, a graduate of Eastman 
College, wants to serre an apprenticeship with 
some Manufacturing Electrical Laboratory where he 
can have access to books in evening. Is willinfl: to 
work. The best of references given G. F. BENE- 
DICT, P. O. Box 84, Westbury, Wayne Co , N.Y. 
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RUPTURE 

cured in stipulated time. * 

NO DELAY FROM WORK. NO OPERATION. 

Call or send stamp for circular and reference of those 
cured. We have on hand over 300 styles of trusses, from 
$z up. aad suspensories of all kinds. Orders filled by 
mail or express to any part of the United States. 

C. A. M. BUKNHAvl, M.D.. 
13K Clinton Place, New York. 

B<M>K8t Hour to Sell tbem. Send a list, 
stating condition, edition, etc., to Solenoe Book 
Agenoy, 47 Lafayette Place, New York. 
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Faille Francalse, at $1 per yard. 
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Fancy Silk Mixtures. 

WHITE CRICKETING SUITINGS. 

WHITE GOODS. 
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THE MICBO-GRAPHOPHONE. 

In the coDBtraction of my talking- machine, which I call the 
niicn>Krapbophone, vay object was to record articulate speech 
and other sounds, and reproduce them more distinctly, more 
naturnllr, and with greater volume, in order to obviate the ne- 
cessity of hearing-tubes, and to be sure always of baviog a good 
record made and a nood reproduction. 

Hy experiments have shown me that to attain the^e ends there 



points, called " nodes," — points where the vibrations are ittdistinct 
or dead. If Tyndall and other scientists are correct (which I 
think will not be disputed), if a knife is attached to onlf onepoint 
on the diapbraKra. the point selected may sometimes be dead or 
nearly dead, and consequently the vibrations existing in the plate 
cannot be correctly recorded. Such a. diaphragm may sometimes 
make a verj goorl record, and sometimes an altogether unsatis- 
factory one. 

Supi>oae a spider attached to a vibratory body by many legs oC 




V. 



L!EUT. BETTINI'S MICRO-GRAPHOPHONE. 



must be changes made as much in tbe recording device as in the 
reproducer. In ray recorder, instead of attaching the recording 
knife to one point in the centre of the diaphragm, as in other talk- 
ing-machines, I ose a device which I call a spider, to which the 
knife is attached, and which has branches or legs of different 
lengths attached to several points of the diaphragm. 

A diapbragm made to librate by sound-waves vibrat^v over 
its entire surface, but with different degrees of vibration at dif- 
ferent points. Tyndall, and other maaters of the science of sound, 
show bow a vibrating dtapbrogm or body Is covered with dead 



different lengths, six or eight, or more (Figs. 2 and 3). Two or 
three of the points of attachment may be dead points, and unable 
to transmit vibrations : but by the others tbe knife will receive- 
all that is necessary to make a good record. 

Tbe spider gives to my device other advantages. It gives more 
force to the knife in making a record, as (his force is concen- 
trated from several points, whereas in other machines It has but 
one source ; further, it gives to the knife great steadiness, whicli 
I consider most important; and, further yet, a great advantage i» 
that In my device not only are all the tnaee reoM^ed, but also 
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the half-tones, the over-tonee, aDd the intermediate toDes. This 
I Bcn able to demonstrate by mathematical figures. 

To recspitulate. In recording ailicalate speech, or other 
aounda, I take the vibrations from the bodj' or diaphragm &t 
several points or places, and communicate Ihcm by imiepeiidetit 
conductors to a common point or place, causing the record to be 
made from this oommon point or place; and the record thus ob- 
tained is a perfect tax. 

In the reproducing device, instead of a small diaphragm made 
to vibrate by means of a needle attached in the centre by a point, 
I have a larger diaphragm (Figs. 1 and S) divided into several 
amaller divisions, — three, four, five, or more, — and the vibrations 
are communicated to these diffeient dinphragms by a spider, 
having in the centre, on one side, a reproduring needle, and, on 
the obverse side, legs extending to the centre of each of the 
smaller divisions. 

Thus the method of reproducing articulate or other sound or 
sonnda consists in causing a record ot vibration to act at a single 
ptoint or place, and from this point or place to communicate 
vibrations by independent conductois to Ihe several diaphragms. 



other Muods are always emitted into the room, stilt retaining all 
their natural qualities, and each completely distinct and distin- 
guishable. 

The micro graphophone is shown in perspective in the accom- 
panying illustration. In the base is an electro- motor, which, by 
means of the pulley shonn at the right, drives the horisontal 
shaft CHrrying the recording cylinders. The illnetration ahows 
the reproducing diaphragm in position. The recording diaphragm 
IB swung back, and is seen at the left of the Bgure. This record- 
ing diaphragm is operated by means of a flexible tube, which, 
with two ot the recording cylinders, appear to the left of the 
base. The other device abowirwith these is the planing-tool for 
■mooibing tlie i-ylinders preparatory to their use. 

OiANNi BBnua. 



THE SOCIETY AND THE "FAD." 
Is a' very recent issue of a young ladiea' magazine (pic- 
turesquely called Poef-Lore) there lately met my eye the fol- 
lowing senleDce: "Browning and Ibaen are the only really 




DIAPBB&QKB rOB BETTIM'S XICHO-GBAPHOPHONK. 



It is very easily seen that a single diaphragm, which is roade to 
vibrate in the oeatre by a needle attached to one point, will give 
a minimum result, because the diaphragm only vibrates, with 
appreciable result for our ears, in a small part of the centre. 

A reproducing diaphragm, with a spider attached by its legs at 
several points, will vibrate over more of its surface; but the best 
method is to use a diaphragm with several smaller divisions. 
The result of several diaphragms vibrating at the same time will 
naturally give more amplitude to the reproduction. 

But this is not the only important end attained by this device. 
It is very desirable to be able to reproduce the exact natural pitch 
«r tone ot the T<Hce or other sound. 

As with a number of tuning-forks, some of which will gather 
vibrations where others will not, one diaphragm, also, will take 
certain vibrations which others are unable to take on account of 
■differences in tensions, dimensions, and other physical conditions. 

In my devioe, having a diaphragm divided into several divis- 
ions of different tensions or dimensions, or varying in other phys- 
ical conditions, I succeed in giving a more natural reproduction, 
both in volume and in pitch, because, in case unuanal vibrations 
should be reproduced. I have always one or more diaphragms that 
will sympathise with these vibrations, and no vibration is lost. 

With such devices, the micro-graph ophone gives a reproduc- 
tion for whick no beanng-tnhes are necessary. The voice and all 



dramatic authors of their century." Aa things sometimflB 
atroDgly suggest their oppoeites, this aeutence reminded me 
of ona of Professor Tyndall's splendid chapters, Ihe one en- 
titled " The Scientific Use of the Imagination ;" which chap- 
ter quotes as its text the following passage from an address 
of Sir Beojamin Brodijj to the Boy al Society: "Physical in- 
vestigation, more than aoy tbiug besides, helps to teach us 
the actual value and right use of the imagination, — of that 
wondrous faculty, which, left to ramble uncontixilled, leads 
UB astray into a wilderness of perplexities and errors, ^a 
land of mists and shadows,— but which, properly controlled 
by experience and reflection, becomes the noblest attribute 
of man, the source of poetic genius, the instrument of dis- 
covery in science, without the aid of which Newton would 
never have invented fluxions, nor Davy have decompoeed 
the earths and alkalies, nor would Columbus have found 
auother continent." 

There is a use of the imaginatioD which is of prophetic 
value: as, for example, the use which a poet like Goethe 
makes of it when he foresees, in his poetry, that which the 
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sciences shall in due time arrange for, and the arts accom- 
plish. Goethe himself expresses this, — 

*^ Thus in the roaring loom of Time I ply, 
And weaye for God the garment thou seest him hy." 

There is also that nearer use of the imagination which is of 
immediate commercial importance, as when the promoter of 
a continental railway sees, in his mind^s eye, a location 
through yawning cafions, and trackless forests on unbeaten 
mountain-sides, where his locomotiv^es may clamber. And 
there is yet a third use of the imagination, which discerns 
enough importance in mateiial and passing things, which to 
the general reader seem trivial and valyeless, to lead the 
poet to preserve and chronicle them, and so perpetuate 
that which otherwise would disappear, and be lost forever 
to the student of humanity and of history. Poetry, then, in 
the latter case, has its practical as well as its sentimental 
uses, and it is not a matter of supererogation that organiza- 
tions of individuals should meet to study and interpret the 
works of a poet as well as the works of a publicist or a phi- 
losopher. But when the poetry of a certain poet, however 
magnificent, is merely delineation of, or soliloquy concern- 
ing, that of which all the race is tenant in common along with 
the poet, it would seem ^ if the organization of a great so- 
ciety or a learned academy to penetrate that particular poetry 
or that particular poet was rather what we call a '* fad," or a 
crochet, than a work of any value to anybody. To illustrate the 
situation by use of an honored name (to which name I have 
no wish to allude other than with the highest respect) : the 
death of Mr. Robert Browning has, terminated what I think 
is one of the most wonderful — certainly the most unprece- 
dented — phenomena in literature ; namely, the spectacle of 
a poet writing poetry, and of the simultaneous organization 
on two continents of learned societies to comprehend that 
poetry as fast as it was written. Indeed, the remark of the 
witty person — that, just as great physical works are beyond 
the capacity of individuals, and so must be intrusted to cor- 
porations, so the comprehension of Mr. Browning's poetry, 
being beyond the single intellect, was committed to aggre- 
gations of intellect known as *' Browning Societies '^ — ap- 
pears to have been less a hon mot^ and much nearer the 
truth, than had been generaUy supposed; for Dr. Furnivall 
tells us why he founded the original Browning Society. 
*^The main motive for taking the step,'' says the excellent 
doctor, *^ was some talk and writing of a certain cymbal- 
tinkler being a greater poet (that is, maker) than Browning. 
I couldn't stand that ! " which rather appears to be only an- 
other way of saying that Browning was in danger of being 
neglected, simply because people could not readily ascertain 
whether there was any thing in him to study; and so that 
organizations must be formed, not to study something or 
other that was in him, but to find out if that something or 
other was there. 

What I propose in this paper is an attempt to show, that, 
unlike the Bvowning Society, the Shakespeare Society is not 
an institution of this character, not organized to worship 
Shakespeare, or to study the Shakespearian method and form : 
but that it is an institution productive of real benefit, be- 
cause its purpose is to study the matter (the material) in 
which Shakespeare deals; because we know that this matter 
is in him, without the organization of any preliminary pars- 



ing societies — simply because, so unapproachably simple 
and coherent and scientific is his form, that we are able 
at a glance to ascertain whether he is worth studying or 
not. 

Indeed, it would appear, from this very statement of the 
founder of Browning societies, that he himself perfectly well 
understood that a study of Browning merely meant a study 
of the particular Browning expression, fashion, method, 
form (or neglect of form, of which Browning himself bdasts 
in his ** The Inn Album "). And, if this were the excellent 
founder's meaning, we can well understand th«t he was 
right: for certainly, if Mr. Browning's own contemporary 
must quarry in Mr. Browning's poetry— must go at him with 
pick and spade just as a twenty-second century grammarian 
might do, he must not expect the yield he unearths to be 
any secret of his own century, — any thing not already his 
own property in common with Browning himself; any thing 
he did not know before, or could not have procured with 
less or equal labor elsewhere, — for certainly Mr. Brown- 
ing had no sources of information, or access to sources 
of information, which his contemporaries did and do 
not enjoy or cannot procure. What the Browning 
Society occupies itself with, then, must be exactly that 
which, had Shakespeare societies been organized during 
Shakespeare's lifetime or immediately after his death, those 
societies would have been occupied with as to Shakespeare. 
The Shakespeare societies of 1600-16 would have found 
themselves in precisely the same position as to their poet as 
are our Browning societies to theirs. Their aim would have 
necessarily been, not to learn about their own century, about 
their own manners, their own customs, their own emotions, 
sensations, habits and speech, from the writings of one of 
themselves, but would have been limited simply to a study 
and interpretation of William Shakespeare's expression 
of his delineation of those customs, sensations, and emo- 
tions. 

The Shakespeare Society of our day, as I understand it, 
has no such purpose as that outlined above. It is not 
founded and maintained in order to study, still less to wor- 
ship, either Shakespeare the man, or Shakespeare the ex- 
pressionist. Still less than either, I may remark in passing, 
is the Shakespeare Society organized to translate Shakespeare 
into the vernacular of the nineteenth century. As a matter 
of fact, Shakespeare's language is actually nearer our own 
than is that of any writer of any century preceding ours. 
Attempts to paraphrase usually end in obscuring him. 
There is not a sentence in the plays the drift and point of 
which — however. an obsolete word, or archaic construction, 
or typographical error therein, may occasionally baffle us — 
is not perfectly intelligible. The Shakespeare Society is 
formed, rather, to study the age and customs in which and 
among which Shakespeare lived and wrote: the Shake- 
speare Society, in other words, is an antiquarian society, 
which has limited its researches to that the most interesting 
age of \he English-speaking world, — the age in which those 
modem institutions which we prize most — art, manners, 
letters, society, jurisprudence, the common law which pro- 
tects all these — were all springing to birth ; of which institu- 
tions, it seems, William Shakespeare epitomized the very 
life, fibre, and being; leaving behind him not only a litera- 
ture for the library and the student, but a record to which 
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the historian, the politician, the man of science himself, are 
eager to square themselves. And again : since the dramatic 
is the highest form of literature, and since Shakespeare 
made it so, the Shakespeare Society is also a dramatic so- 
ciety, and nothing which is dramatic should he alienated 
from it. At least, such was the belief of the first Shakespeare 
Society, founded in London by such gentlemen as the late 
honored James Orchard llalliwell (since fialli well-Phillips),' 
John Payne Collier, William Harness, Alexander Dyce, 
Douglas Jerrold, Bolton Ck>rDey, Charles Dickens, Peter 
Cunningham, Henry Hallam, and others. ECarder-headed 
men than the above enumerated surely never came to- 
gether; and if any one will take the trouble to look over 
the titles of the publications of this first Shakespeare Society, 
he will at least be conscientiously unable to continue to jeer 
at tfuit Shakespearian Society as a mutual admiration as- 
sembly. Those publications are entirely devoted to the 
preservation of such literary matter, records or chronicles, 
as throw, or threw then, a new light upon the Elizabethan 
and Jacobean ages, whose central figure William Shake- 
speare undoubtedly was. I do not know, had- ^^sesthetic 
criticism^' been then invented, whether or not the above- 
named gentlemen would have succumbed to its temptations; 
but I find it very hard to imagine that they would have so 
succumbed. I find it very hard to imagine Halliwell-Phillipe 
and Charles Dickens and Henry Hallam lying ^^among the 
daisies, and discoursing in novel phrases of the complicated 
state of mind^^ of William Shakespeare. I am quite sure, 
indeed, that William Shakespeare himself would have been 
the very last to accept the **creative" or **aBsthetic*' (it is the 
same thing) criticism of the present period; which reads all 
sorts of sublime eschatological and moral moods, motives, 
and purposes into the few honest, direct, and laborious years 
which he passed in the busy London of Elizabeth and her 
successor, — passed there, at first in a struggle, to earn his 
daily bread as a stranger in the crowded streets; then, later, 
to accumulate a fortune with which, like Horace's ideal 
gentleman, *'far from the noise of trade'' to retire to his boy- 
hood's home, and * ^plough with oxen the fields of his ances- 
tors." Blink the fact as we may: — insist on Shakespeare's 
moral purposes and immense visions of didactic services to 
his race as we may : still the fact remains that all the im- 
mortal plays were written in the course of this struggle, 
first for bread and then for wealth, and that William Shake- 
speare himself was, not only a poet and a dramatist, but a 
practical mounter of plays, and maintainer of theatres and 
theatrical companies, and lived and died so utterly uncon- 
scious that he had done any thing more than any other play- 
right, that he never made the slightest effort to perpetuate 
a line he had ever written, and took no notice in his will of 
any thing but his farms, his curtilages, and his c€^h. This 
is no place to give a list of the publications of that first 
Shakespeare Society ; but I happen to recall one of them, a 
reproduction of the long-lost and forgotten cartoons which 
Inigo Jones drew in freehand to guide the designers and 
court carpenters in mounting certain masques for the enter- 
tainment of royalty, and this one publication may stand 
here for all the rest. Not in all those twenty or thirty vol- 
umes was there any posing of Shakespeare as a missionary, 
or dogmatic philosopher teaching moral, or aesthetic, or 
platonic, or any other sort of doctrines to his race. He 



(Shakespeare) may be a great morett teacher to-day; but, 
had he been '*a great moral teacher'' in his own day, he 
would have played his companies to empty houses. In 
short, the purpose of the first Shakespe<ire Society was, what 
in my opinion the purpose of every Shakespeare club or so- 
ciety to-day should be: to illustrate rather than supply, and 
to preserve rather than to create. Here, then, is the point. 
Shakespeare was, however unwittingly, what we call **scien- 
tific" in the use of his imagination, not only because he 
wrote fully up to the despotic requirements of a stage and a 
scenic art which he could only imagine (since it was to be 
bom centuries after his funeral), but because he selected for 
perpetuation, out of his own environment,— out of the riff- 
raff as well as the splendor, the lewd and vulgar as well as 
the lofty and the romantic, — that which was formative and 
genuine, and that of which — because it was formative and 
genuine, and not illusive and temporary — the centuries be- 
yond him would be interested to study and inquire. Ben 
Jonson and his associate dramatists were on the ground just 
as Shakespeare was: they had precisely the access to their 
contemporary civilization that Shakespeare had; they pre- 
served the fashions and the fads (what Aubrey called ''the 
coxcombities") of their date just as well as Shakespeare did. 
But, since they were not vouchsafed what Sir Benjamin 
Brodie calls 'Hhe scientific imagination," as well as the 
romantic and dramatic imagination, they could not and did 
not know ** which seed would grow, and which would not." 
The Elizabethan dramatists did not, as a rule, it seems, know 
to which ''airy nothings" to give the "local habitation" and 
"name" which succeeding centuries should found academies 
and societies to investigate. Glorious as was the age they 
lived in, their eyes, as a rule^ were sealed to the possibilities 
which were being bom around him. Only to one among: 
them was it given to bpdy forth and turn to shapes the 
forms which should be valuable to posterity, — those actual, 
practical, and scientific forms which we throng our own 
theatres to-day to see with our own physical eyes, and which 
we organize our Shakespeare societies to study and to illus- 
trate. 

^ This, then, is the situation. Because Shakespeare held the 
mirror up to the nature which environed him, because he 
became the chronicler of those manners, societies, and civili- 
zations oT his Elizabethan day which were the germs of our 
own, it is worth while to organize societies to study him in 
every aspect and from every point of view. The Shelley 
society or the Browning society, on the other hand, has and 
will have only the form, the expression, the mood, of its 
poet to investigate and debate; for the material in which Shel- 
ley and Browning worked is not unique or personal either to 
Browning or to Shelley. Their preserve is just exactly the 
preserve of all other poets : — the Humanities, which are always 
to the fore, always the same, and always the quarry of con- 
temporary poets. And the poet who appears to-day, or who 
shall appear to-morrow, will be more apt, I think, to write 
works which the centuries to come after him slj^all not will- 
ingly let die, if he looks for his society to be organized in 
those centuries rather than to-day or to-morrow ; and this 
because it is only the centuries to come after him which 
shall be competent to decide whether his work was fit to 
live, or was only the thing of the moment, — " the tune of 
the time," as Hamlet called Osric's flourishes. 



May 9, 1890.] 



SCIENCE. 



285 



^ Perhaps, in the flood of intellectual commentary and the 
analysis of Shakespeare's melody, eloquence, and literary 
style, attention, has not been sufficiently attracted to this 
practical scientific form, — this ^' local habitation*^ which 
Shakespeare ^ave to his imag'ination, — how, with this scien- 
tific use of his imagination, he actually realized and pro- 
vided for, not only the possibilities of the stage carpenter 
(an unknown functionary in his day), but that very modem 
opulence of modern stage architecture and effect which at- 
tracts us to our own theatres. Nobody can fail to be im- 
pressed, in witnessing modern Shakespearian revival, with 
the fact that the costliest and most prodigal of stage mount- 
ing which can be lavished upon a Shakespeare play on our 
metropolitan stage actually requires no amplification, or em- 
bellishment, or enlargement of the text, action or situations, to 
jusfify it; and that the stage directions of the acting editions of 
Shakespeare to-day are only those implied, if not expressed, 
in the text as Shakespeare himself left it. We have seen 
the splendors of Mr. Rignold's ^' Henry the Fifth," and of 
Mr. Booth*s and Mr. Wilson Barretts and Mr Irving's 
** Hamlet," ** Othello," and ** Merchant of Venice," and of 
Mr. Daly's ** Merry Wives of Windsor,'* '* Taming of the 
Shrew," and '* Midsummer Night's Dream;" but it should 
never be left unrealized that this dram itic author, who— three 
centuries ago — wrought out this dramatic material, never saw, 
except in imagination, and without the slightest rudimen- 
tary attempt at stage effect to guide his vision, all this ma- 
chinery which his work to-day, and for our eyes, so impera- 
tively demands. 

The stage contrivances of Bottom's company— the man 
besmeared with loam to represent a wall, the man with a 
lantern and a dog to represent a moon — were scarcely bur- 
lesques upon the meanness and poverty, the petty economies 
and pitiable makeshifts, of the stage as Shakespeare himself 
knew it. I was most particularly impressed, in witnessing 
Mr. Daly's reproduction of **The Merry Wives of Windsor," 
with Mr. Daly's.success in intimating this, without demean- 
ing the effect of his own lavish stage machinery. Of course, 
the room in Ford's house in which Falstaff meets the ladies 
was, in* the day to be represented, strewn with rushes (about 
a century was to elapse before interior luxury had even sug- 
gested sand). The ceilings were low and the timbers hewn, 
and the decorations mostly confined to an arrangement of 
the table utensUs: trenchers, tankards, pots, and jugs. But 

• 

to bring to his audiences the idea of the house of a thriving 
tradesman who had ama&sed '* legions of angels," and so to 
tell the story of Falstaff's motives, Mr. Daly, of course, 
made the room a beautiful -interior with carved furniture and 
wainscotings, and covered the floor with costly rugs. 
Shakespeare's own plays were not only mounted upon, 
but were immediately written for, a barren platform, where, 
if a couch was drawn in to signify a bed-chaipber, or a table 
and two stools to signify an inn taproom, it was the force of 
a realism which could no further go. It was a company 
like the clown companies in ** Love's Labour's Lost " or the 
*' Midsummer Night's Dream," oftener than a company of 
Burbitdges or of Lowins, that spoke Shakespeare's mighty 
lines in the ear of Shakespeare himself; and his majestic and 
noble and tender wdmen were, perforce, intrusted to beard- 
less and callow boys, in days when for a woman to play a 
woman's part was an ineffable disgrace. The modern stage. 



at the height of its opulence, is, then, but the imagination 
and the prophetic mind of Shakespeare; and Shakespeare 
was not only summit of the dramatic creator, but of the 
dramatic art as well. Like the projector of the continental 
railway, who sits in his saddle in the primeval forest and 
sees his vestibuled palace coaches, and hears his panting lo- 
comotives, Shakespeare stood upon his rude stage in the 
uncouth barn they called a play-house, and foresaw all that 
three centuries could amass of stage opulence and the lavish - 
ness of scenic art; and there and then he devised the situa- 
tions, and moulded into poetry the dialogue which should 
describe and justify that opulence and that summit of dra- 
matic art. There and then he bodied forth the form of 
things unknown — turned them to shapes, and gave to airy 
nothings a local habitation and a name. I do not say he 
knew what he saw, or knew that he was so writing for that 
which was to be his future. I do not know whether he did 
or not ; but the result is here to day. 

Certainly this age, and the ages to come, may well organ- 
ize into academies to study the mind and the workmanship 
of a man and a poetry like these. 

Now, if Shakespeare has a rival ; if there is another poet 
who builds and creates and preserves: and who — with a use 
of the imagination which we may thus properly call scien- 
tific — supplies not only his own generation and contempora- 
ries, but generations yet to be born, with that which is use- 
ful (in th.it it can be acted) and beautiful (in that it can be 
admired) in poetry, — then let us organize an academy to 
that poet also; let societies be founded in his honor; and 
the less time we lose in the work, the better it will be for us. 
Have we such another poet? Is it Robert Browning? If 
there is any truth declared, or any discovery announced, iu 
Mr. Browning's poetry, except the ordinary humanities with 
which all poetry deals, — the loveliness of virtue, the deadli- 
ness of vice, etc. (matters rather settled by this time, and as 
to which fiirther testimony or didactic illustration is merely 
cumulative), — ^if there is, then by all means let us have 
Browning societies, and plenty of them. But if there is not; 
if it should appear that the great attractiveness of Robert 
Browning's poetry, the real reason why a taste for it has 
been sufficient to make it develop into a fad, and why 
the study of it associates worthy and excellent people into 
societies and clubs, has always been and is, simply that 
its meaning is not (like the meaning of Shakespeare*s po- 
etry, for example) apparent on its face: that it is not per- 
fectly intelligible, that nouns are situated at long distances 
from their predicates, and that verbs, adverbs, pronouns, 
prepositions, and various other parts of speech, are under- 
stood from their absence or are to be guessed at from the 
tumultuous context; should it appear that, were Mr. Brown- 
ing's poetry paraphrased into perfectly commonplace Eng- 
lish, each noun and verb in its place, every substantive and 
predicate in their proper order, there would be no Browning 
societies;— then, I submit, it would seem as if Mr. Browning's 
poetry was and is, nothing but cumulative poetry. And the 
question arises whether your Browning societies are any 
thing more than societies for the working-out of conun- 
drums, or puzzles, or rebuses; not, perhaps, adult parsing 
societies, but societies organized to ask what well-known 
sentiment could Mr. Browning have intended to express in 
these five words, what perfectly familiar proposition of mor^ 
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als did he mean to restate by those six, etc. I do not by any 
means say that this is the case, or that Browning is not a 
great original poet for other reasons than a somewhat com- 
plicated syntax. I am only taking the liberty of using him, 
with the permission of his admirers,, as an illustration ; just 
as I have used Shakespeare as an illustration of a poet whose 
works have lived because (a9 I think) they are not purely 
didactic, or purely cumulative of examples of those princi- 
ples and tendencies with which the world, since the date of 
its emergence from chaos, has been perfectly familiar. . 

Is it not a fact, that if, three hundred years from this 
date, a twenty-second century man should come across one 
of Mr. Harrigan's dramatic pieces (one of the ^^Mulltgan^^ 
series, for example), he would find in it more chronicle of 
the familiar manners of the nineteenth century than he will 
find in Mr. Browning^s poetry ? Should the twenty-second 
century sociologist or philologist be interested in the city of 
New York, for example, will he not be more instructed by 
one of Mr. Harrigan^s *' Mulligan'^ plays than by reitera- 
tions, however antiquarian their sources, of those truths of hu- 
isoan nature with which doubtless his own twenty-second cen- 
tury literature will teem? Men and women are pretty much 
alike in any century, have always been and doubtless al- 
ways will be — the same passions, motives, and frailties. The 
comparative safety of virtue, and periloiysness of vice; that 
goodness is rewarded and badness punished, — are items 
which doubtless the twenty-second century reader will con- 
cede as freely as we do. Nor will a narrative, however dis- 
tinctly re-teaching those admirable lessons, become solely on 
that account immortal. The twenty-second century man 
will doubtless be fairly aware of the average moral proba- 
bilities. But, should he be a student of intellectual progress, 
or curious as to the Browning century, and desire to learn 
about this nineteenth-century poefs American cousins (to 
learn about as much of them as Shakespeare has dropped as 
to his own contemporary Dutchman and Frenchman and 
Spaniard); should he happen to direct his inquiries as to 
what were the manners, not of superior persons, but of the 
genera], in the metropolis of the western nineteenth-century 
world ; should he unearth its motley mise en scene, where 
Christian, Jew, and Pagan, where Occidental, Oriental, and 
African (white, yellow, and black), were all massed in 
good-natured communion, — he would find in one of Mr. 
Harrigan's pieces as rich a storehouse of folk-lore, and an- 
notate it as eagerly and as learnedly as we annotate the. 
** Comedy of Errors" or the ** Merry Wives of Windsor." 
He would make notes upon the fact that such interesting 
ellipses as ''Go chase yourself around the block," or '' Take 
a drop, VI ill you?" were an invitation to over-much preten- 
sion to descend from its stilts, with quite as much appetite, 
for example, as we to-day discover that such *^ sabre cuts of 
Saxon speech " as ''painting l^e town red," * or to "fire 
out,"' or " to shake,"' or " It's a cold day " * (meaning a day 
of dis^ippointment), or "too thin,"* are actually resurrec- 
tions from the Shakespearian day and date. 

[Gonilnaed on p. 288.] 
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NOTES AND NEWS. 

The Philopatrian Society of New York have waited upon 
Provost Pepper of the Univerdity of Pennsylvania with a view of 
establishing a chair in Gaelic at that institution. The question is 
und^ consideration. 

— The Mexican Government has granted a concession to a com- 
pany to construct a railroad from a point on the Inter-Oceanic 
Railway to the volcanoes of Popocatapetl and Ixtaccibuatl, and 
up the sides of those mountains. 

— The United Electric Traction Ck>mpany has been organized io 
this city, with a capital of seven million dollars. The new com- 
pany is virtually a consolidation of all the various Daft electric 
companies into one central company. This will doubtless give a 
new impetus to the development of electric traction. 

— The Amerlcao Metrological Society, at a meeting held in 
Washington last month, advocated the adoption of the metrio 
system by the government for custom- house and foreign mail 
service. The metric system is now used by twenty-four nations 
in invoicing goods for shipment abroad, and many of them use iti 
for all purposes. 

— The council of the Appalachian Mountain Club has issuecf 
invitations to a number of persons throughout the State of Massa- 
chusetts to a conference, to consider the subject of the preserva- 
tion of natural scenery and historic sites in that State. The con- 
ference will be held at the Massachusetts Institute of Technology^ 
on Saturday, May 24, at 12 noon. 

— At the commencement of the Medical and Dental Depart- 
ments of the University of Pennsylvania, held May 1, there were- 
Kiaduated 117 in medicine and 70 in dentistry. Of these, 8 were 
from Brazil, 2 from Cuba. 5 from Germany,* 8 from Switzerland » 
8 from Scotland, and one each from Hayti, Nicaragua, New 
Brunswick, Prince Edward Island, Nova Scotia, Japan, England, 
and United States of Colombia. 

— Some interesting experiments on the physiology, of ppongea 
have been recently made by Dr. Lendenfeld of Innsbruck {Hum- 
boldt), He operated with eighteen different species, putting 
carmine, starch, or milk in the water of the aquarium, and also- 
trying the effect of various poisons, — ^morphine, strychnine, etc. 
The following are some of his results, as we learn from ?kattare r 
absorption of food does not take place at the outer surface, but in 
the interior; only foreign substances used for building up the skel- 
eton enter the sponge without passing into the canal-system.. 
Grains of carmine and other matters often adhere to the flat cella 
of the canals, but true absorption only takes place in the ciliated 
cylindrical cells of the ciliated chamber. These get quite filled 
with carmine grains or milk spherules, but starch grains prove too 
large for them. Remaining in these cells a few days, the car- 
mine cells are then ejected; while milk particles are partly digest- 
ed, and then pasted on to the migratory cells of the intermediate* 
layer. Any carmine particles found in these latter cells have en- 
tered accidentally through external lesions. The spunge contracts 
' its pores when poisons are put in the water, and the action is very 
like that of poisons on muscles of the higher animals. Especially 
remarkable is the cramp of sponges under strychnine, and the- 
lethargy (to other stimuli) of sponges treated with cocaine. As 
these poisons, in the higher animals, act indirectly on the muscles 
through the nerves, it seems not without warrant to suppose that 
sponges also have nerve cells which cause muscular contraction. 

— The four most valuable minerals found in Persia are coal» 
iron, copper, and lead, while it has leen ascertained that there 
are large deposits of the purest petroleum in south-west Persia. 
In the north a coal-field of great extent has been proved to exist 
in the neignborhood of Teheran. The coal has been tested, and 
experts affirm that it will bear comparison not unfavorably with 
the best Enf^lish coal. Another coal-field of excellent quality haa 
more recently been discoveied in the Gisakim Hills, less than fifty 
miles from Bushire. The total area covered by the coal-fields of 
Persia is beiived to be vast. Nor are the iron mines less prom- 
ising than coal. Those in the vicinity of Teheran, according to 
Bracl8treet% are Very rich, the ore containimg about 70 per cent 
of metal; and tb^y aie situate within half a mile of the coal- field. 
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Iron does not seetn confined to the one spot, iron and coal occor- 
ring in juxtaposition thronghoat the hills skirting the road from 
the capital to Kazvin, or even farther west. Much of the Persian 
iron is noted as containing hardly any sulphur and no phosphoras. 

— One of the important objects of the American Museum of 
Natural History is the collecting and prAerving a library of books 
and pamphlets ; and to this object its trustees make an earnest 
appeal to its friends for their co-operaiion. Two very valuable 
libraries have been presented to the museum. — one on oonchology, 
by Miss C. L. Wolfe ; and the other on ichthyology, by Robert L. 
Stuart. The paper-mills of our country are annually grinding up 
tons and tons of old and new books of .yalue to scientific institu- 
tions, and in some cases making it almost impossible to obtain 
them for the completion of sets. It is therefore desirable at once, 
so far as practicable, to secure copies of every thing which has 
been printed on natural history ; for in this age of scientific re 
search there is nothing which may not at some time be useful. 

— The University of Pennsylvania authorities have at last taken 
a hand in college athletics, and hereafter the students will be more 
restricted in the various sports. The following rules, drawn up 
by a committee consisting of several of the faculty and represen- 
tative undergraduates, will in the future govern all college con- 
tests : No student whose general average in the mid-term or term 
report is below *' medium " shall be permitted to engage in any 
university athletic contests or match rowing-races, or play in any 
match K&mes of base-ball, foot-ball, cricket, tennis, lacrosse, etc. ; 
no student shall train for or enter any university athletic contest 
or rowing-race, or play in any match game of base ball, foot-ball, 
cricket, tennis, lacrosse, etc., without the consent in writing of 
Dr. Leuf ; the university athletic contests and match rowing-races 
shall be held only on Saturdays or holidays ; match games of base- 
ball, foot- ball, cricket, tennis, lacrosse, etc , may be played on the 
university grounds, on days other than Saturdays or holidays, 
after 8 p.m. ; no team, or crew, or representative of the athletic 
clubs or associations, shall make more than one engagement each 
week to play outside of Philadelphia, excluding Saturdays and 
holidays. 

— At a recent meeting of the American Academy of Political 
and Social Science, held in Philadelphia, Professor E. J. James of 
the University of Pennsylvania read a novel and interesting • 
paper. He said that for the last nine months a most interesting 
experiment in railroad management has been going on in Hun- 
gary. As a result, a new system of passenger tariffs was worked 
out and put into operation on the first of August, 1889. The 
method adopted was that commonly known as the zone-tariff 
system, in which the rates are fixed, not according to the number 
of miles travelled by the passenger, but according to the number 
of zones traversed or entered upon during the journey. Starting 
from a given centre, the railroads are divided into fourteen zones 
or stretches. The first zone includes all stations within 25 kilo- 
metres of the centre ; the second, all more than 25 and less than 
40, etc.; each zone after the first, up to the twelfth, being 15 kilo- 
metres long, or, as we should perhaps better say, wide. Tickets 
are sold by zones, being good for all stations within the zone. 
How radical a change this system implies for a large part of the 
traffic can be seen in the extreme cases ; i.e , in those in which 
the reduction has been the greatest The fare for all stations 
in the fourteenth zone, which includes all stations more than 225 
kilometres from the capital, are 8, 5 80 and 4 gulden respectively 
for the three classes, corresponding to |2 88, $2 08, and $1.44. If 
we had the same rate in this country, it ^vould be possible to buy 
a railroad-ticket to Chicago from New York for $2.92. The fare 
from New York to Philadelphia would be 29 cents The simpli- 
fication of the tariff is very great. Under the old system, the 
number of distinct tickets which had to be kept in every large 
office was nearly 700. It is now only 92. The railroad- tickets 
are now placed on sale like postage stamps at the post-offices, 
hotels, cigar-shops, and other convenient places. The public is 
greatly pleased at the discarding of the complicated machinery of 
ticket-selling* as practised under the old system. The most in- 
teresting thing, however, in this experiment, is the way in which 
the passenger traffic has increased under the stimulus of the new 



rates. The number of passengers during the last five months of 
1887 was 2,889,400; during the same period of 1888 it was 2.881,- 
200; while for the same period of 1889 — the first period under the 
new system — it was 5,584,600, an increase of over 188 per cent. 
The receipts from the traffic under the new system were over 19 
per cent greater thali under the old. In other words, passenger 
traffic will respond to lower rates,— a thing which some railroad 
managers have denied. It would be well for our own railroad 
managers, who complain that passenger traffic is not profitable,, 
to look into the matter. The American people, reputed to be the 
most restless in the world, do not have nearly as many passengers 
per head of the population as England, and it is far exceeded in 
the number of passengers to mile of railway by half a dozen 
countries of Europe. 

— A writer in the North China Herald of Shanghai says that the 
climate of Asia is becoming colder than it formerly was, and its. 
tropical animals and plants are retreating southwards at a slow 
rate. This is true of China, and it is also the case in western. 
Asia The elephant in a wild state was hunted in the eighth cen- 
tury B.C. by Tiglath Pileser, the King of Assyria, near Carche-^ 
mish, which lay near the Euphrates in Syria. Four or five cen- 
turies before this, Thothmes III., King of Egypt, hunted the same 
animal near Aleppo. In high antiquity the elephant and rhi- 
noceros were known to the Chinese, they had names for themj 
and their tusks and horns were valued. South China has a very 
warm climate, which melts insensibly into that of Cochih-China; 
so that the animals of the Indo-Chinese peninsula would, if there • 
were a secular cooling of climate, retreat gradually to the south. 
This is just what seems to have taken place. In the time of Con- 
fucius, elephants were in use for the army on the Yangtse River. 
A hundred and fifty ; ears after this, Mencius speaks of the tiger, 
the Leopard, the rhinoceros, and the elephant as having been, 
in many parts of the empire, driven away from the neighborhood 
of the Chinese inhabitants by the founders of the Chou dynasty. 
Tigers and leopards are not yet by any means extinct in China.. 
The elephant and rhinoceros are again spoken of in the first cen- 
tury of our era. If to these particulars regarding elephants be 
added the retreat from the rivers of South China of the ferocious- 
alligators that formerly infested them, the change in the fauna of 
China certainly seems to show that the climate is much less favor- 
able for tropical animals than it formerly was: in fact, it appears, 
to have become dryer and colder. The water-buffalo still lives, 
and is an extremely useful domestic animal, all along the Yangtse- 
and south of it, but is not seen north of the old Yellow River in. 
the province of Kiangsu. The Chinese alligator is still found on 
the Yangtse, but so rare is its appearance that foreign re:iidents in< 
China knew nothing about it till it was described by M Fauvel. 
The flora is also affected by the increasing coldness of 'the climate- 
in China. The bamboo is still grown in Peking, with the aid of 
good shelter, moisture, and favorable soil; but it is not found natu- 
rally growing into forest in North China, as was its habit two- 
thousand years ago. It grows now in that, part of the empire as. 
a sort of garden- plant only. It is in Szechnan province that the 
southern flora reaches farthest to the northward. 

— An interesting little railway has just been opened for 
traffic in England, between Lynton and Lynmouth, which are 
separated from each other by a cliff nearly 500 feet high, and 
are only connected by a road so steep as to be almost imprac- 
ticable for vehicles. The new line, according to Eingineering^ 
is 900 feet long, with a uniform gradient of 1 in 1}, which ia 
the steepest incline in the world. In spite of its shortness^, 
the construction of the road has involved considerabje difficul- 
ties; deep cutting having to be made through solid rock, and 
several streams of water having to be regulated. The motive 
power is supplied by water which is brought by 4-inch pipes: 
from West Lynn, a distance of a mile, to a reservoir near the 
top of the incline. Two cars connected by a wire rope are- 
moved together, the one dragging the other up the line as it. 
descends*, the necessary excess of weight being obtained by 
filling a tank on the ear at the top of the incline from the 
reservoir already mentioned. Safety appliances have beem 
fitted to stop the cars in case of accident. 
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THE SOCIETY AND THE **FAD." 

[Concluded from p. 286. J 

And this, possibly, may be where the line is to be drawn 
"between the usefulness of a poet or a dramatist to his own 
l^neration and date, and his value as an embalmer of man- 
ners to generations and dates long beyond him. Indeed, the 
very first piece of Shakespearian criticism extant' (it was 
written by John Aubrey prior to the year 1680, and I cannot 
Bee that the criticism of these two hundred or so years since 
fias practically done any thing more than indorse it) repre- 
:sents Shakespeare in London in his own day, doing just ex- 
:actly what Mr. Harrigan in New York has done in his. 
^Shakespeare, who wrote '' Hamlet, ^^ dfd not scruple to take 
liis auditors into the tavern, the inn-yard, the bagnio, the 
jail^ into the bum-baiiiff^s and the watchman's court, just 
as Mr. Harrigan has escorted his audiences into the slums, 
ihe JDpium- joints, the bar-rooms, the ten cent lodging-houses, 
tto tke polls, the picnics, the chowder-parties, and the cheap 
exenrsioos of the self-respecting newsboy and boot-black. 
The ears of Mr. Harrigan 's audiences are treated less coarse- 

1 ** He did gather humours of men dally, his comedies will remain wltt as 
long as the English language is spoken, for that he handles mores iiominum. 
He took In the humour of the constable at Orendon*in-Bucks which Is on the 
f oad from London to Stratford.^' 



ly than were those of Shakespeare. The nineteenth-century 
theatre-goer takes its Shakespeare extremely Bowdlerized. 
Doubtless Shakespeare went to a great many places where 
he should not, and where, had a Shakcspeire society for the 
transcendental illumination of his works kept at his heels, 
he pet haps could not or would not have gone But it is 
precisely because he did go to all these places, good or bad, 
untrammelled, thit his pages are of such peculiar value to 
ourselves: preserving so much that but for him bad been 
misunderstood, but which he recogniieed as worth the em- 
balming; not minimizing for the sake of ears polite, nor yet 
distorting into prominence for the prurient, but simply em- 
balming — life-size, as it was, and where it belonged —in the 
great comedie humaine of those matchless dramas. From 
courtier to courtezan, from commander to camp-follower, 
the sovereign, the soldier, the statesman, the merchant, the 
peasant, the clown — how they all talked and walked, and 
lived and died, Shakespeare has told us. King Henry dis- 
cusses state-craft with bis great ministers; we turn the page, 
and Pistol and Doll Tear-sheet are hurling Billingsgate at each 
other, with Falstaff as a mocking peacemaker; two carriers 
with lanterns are shifting their packs in an inn-yard, and 
talking of poor Robin, the last hostler, vvho is dead;, an- 
other page, and Lady Percy, in Wark worth Castle, is plead- 
ing with the noble Hotspur to dwell less upon wars and big 
events, 

' * Of sallies, and retires ; of trenches, tents, 

Of palisados, frontiers, parapets; 
Of basilisks, of cannon, culverin ; 

Of prisoner's ransoms, and of soldiers slain, 
And all the currents of a heady fight ' ' — 

and to give some thought to wife and home and family. 
A.nd in every one of these thirty-seven dramas there is the 
same rush of moveqient, the same panorama of life, of color, 
and of action, untrammelled and uninterfered with by any 
slightest hint that the poet preferred or enjoyed any one 
movement, class, or color, or life, to any other, — a simple 
photograph — and a negative untouched ! And still from out 
this panorama may biographies be written, and still histories 
and sociologies unfolded, simply because this negative has 
not been tampered with. Here, too, is a faithful transcript 
of the progress of the date of the procession in which Shake- 
speare was m'arching along with the rest; and it is worth 
our while to pause a moment for an example of it. Observet^ 
that in the first quarto of *' Hamlet " (161)3) we have a stage 
direction, '* Enter King. Queen, Corambis, and other lords;^' 
in the second (1604) this entry is directed to be accompanied 
with '' trumpets and kettle drums;'* but, in 1623, the words 
*' Danish March *' are added to this stage direction. Here is 
a steady progress in realism: the play being Danish, the 
inarch was to be Danish also. Again in 2 Henry VI., in its 
first quarto form {"* The Contention,'' etc. \ 1594, Suffolk 
says to his captor, — 

* * Hast thou not waited at my trencher. 

When I have feasted with Queen Margaret f ' ' 

But in the folio some thirty years later, Suffolk says, — 

* * How often hast thou waited at my cup, 
Fed from my trencher." 

This is a step in table etiquette. It came to be only the 
servant, and not the nobleman, who used the trencher. The 
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procession marclies past us, — the lewd, the unpleasant, the 
coarse: along with the nohle, the stalely, the refined. It is 
all in perspective, and the perspective of Shakespeare is the 
perspective of history. 

And so : because these pages of Shakespeare are crowded 
with data for the student of civilization: are not a single 
phase (much less a phrase} — of literature — not puzzles or 
rebuses tp find the meaning of which is beyond the single 
intellect, but for which societies and clubs and guessing-par* 
ties must be formed : therefore it is that a society for the il- 
lustration of Shakespeare, and of the field of research which 
his name implies, is not the fad or fashion of the moment lis 
work is not to worry and debate and wrangle as to the mean- 
ing of this or that or the other, ellipsis: or as to what truth 
of human nature the poet intended to refer in ifiis or that or 
the other, monologue, or cryptogran), or episode, or epigram : 
its work is simply to tmce, from the cufs they find in the 
plays of Shakespeare, the origin of things now familiar, of 
institutions now important, and of customs still fraught with 
significance. So long as there is a substance ta work, let us 
have the society and the academy to work it. It^ matters 
not much if the student's exuberance overbear him, or his 
commentary burst into apotheosis: what it behooves him, 
rather, to beware of, is a confounding of the scientific uses 
of the imagination with that considerable over-use of 
the imagination which in time becomes the febrile, not 
the scienti6c vision To see the Spanish fleet which is not 
yet in sight requires only faith. It will materialize with 
patience; but-rfor those who see insight and introspection 
and dramatic power in whatever is beneath their analysis, 
in whatever they cannot parse, or (and I am not now ilpeak- 
ing of Mr. Browning) which ofi^ends the ear polite — not faith, 
but the faith-cure, is the proper specific. Cumulative poetry 
may have its uses, but it is hardly worth while to organize 
societies to discuss it. 

I beg to repeat that I have only used Mr. Browning and 
his poetry as illustrations, in this paper. I am very fi^r from 
wishing to be understood as implying that both are not 
great, or that I do not honor the memory of the one or admire 
the majestic qualities of the other. Still less do I propose 
attempting prophecy on my own account, by asserting that 
in three centuries, or one century, from this date, great so- 
cieties and colleges will not be incorporated to sit at the feet 
of Robert Biowning^s poetry, and to write volumes of aes- 
thetic criticism, and to fill libraries with controversial biog- 
raphies of Mr. Browning. 

Not to make too much of the pronouncement, then, in the 
young ladies* magazine pictures<faely called Poet-Lore,^ that 
'/Browning and Ibsen are the only two really dramatic 
authors of this century," it is as good a text, perhaps, 
as any other upon which to protest, not against the fad po- 
ntic (which is an institution, that, with one excuse or an- 
other, — Browning, Tolstoi, or Ibsen, — is, like the poor, al- 
ways with us), but against this cruel misuse of the word 
^* dramatic," and this (perhaps 1 may call it) over '* bump- 
tious " employment of the prophetic vision, which magnifies 
our own taste of the moment into a judgment as to the prob- 
■able opinions of posterity. 

Certainly Browning is a dramatic poet, if writing plays 
that cannot be acted constitutes one a dramatic poet. (The 

1 March, 1890. 



answer to this' is, of course, that Browning's dramas have 
been acted : an equivalent argument would prove thai women 
are men, because, once in a while, certain women have acted 
like men.) And as to Ibsen: well, one swallow makes a 
summer — sometimes; and the Ibsen craze is some weeks old 
already. As to the almost forgotten Tolstoi: if what is 
called '^realism" is dramatic, then Tolstoi, like a photo- 
graph, is dramatic. Certainly, in this view, a photograph is 
more dramatic than an oil painting. But one is perhaps to 
be allowed his taste in photographs? One might, for ex- 
ample, prefer a photograph of 1 is mother or of his lady-love 
to a photograph of a dog fight or a pig-sticking ; though the 
latter, of course, everybody would pronounce much the more 
dramatic. The fad poetic, in itself, is perfectly innocuous: 
the only possible danger is, that young |)ersons are often led 
by it into the belief that any thing which is unpleasant or 
repulsive, or which has the taste of forbidden fruit, — any 
thing, in short, with which literature as a rule does not deal 
largely, or as to which the less said the better, — is dramatic. 
It is because I believe in the Shakespeare Society, and be- 
cause it is to be feared that the Shakespeare Society (as an 
Institution) may be thoughtlessly confounded, in the minds 
of some, with this fad poetic (as an Institution), that I have 
attempted to here briefly dwell upon a few points wherein 
they differ. 

Let us repeat. There is much that is coarse in the pano- 
rama of Shakespeare: but it is there, in its place, and does 
not dwarf the rest; nor is it the coarseness, any more than 
(to speak mildly) any other single feature of his dramas, 
which has made Shakespeare immortal. What ia dirty is 
not on that account dramatic; it certainly is not on that ac- 
count scientific. We may all of us enjoy Brown, Jones, 
and Robinson ; but, keenly as we may enjoy theni. Brown, 
Jones, and Robinson are not, from the mere fact that we do 
enjoy them yet (f quote again from the young ladies* mag- 
azine). *' the only really dramatic poets of the century." As 
to that, it would* seem rather the province of the centuries 
which come after Brown, Jones, and Robinson, to judge. 

I believe that the great verdict as to who are, and who are 
not, great, - great poets, great dramatists, great masters of 
any art, — whose mortal labors deserve and justify and satis- 
fy the founding of great societies, —are always, always have 
been, and always will be, based upon sotiie such proposition 
as has been considered here. I believe that any thing which 
survives its own century must have something of the prac- 
tical (of the scientific if you will) about it — even if it be a 
work of the imagination pure and simple. I believe that 
the verdict of the centuries as to who are, and who are not, 
dramatic poets, will be always based on just such tests 
as the centuries so far have applied to William Shakespeare^ 
Were the ** shapes" to which his pen turned ** things un- 
known " actual and practical? Have we seen them with our 
own physical eyes? We know that the pages of Shakespeare 
have stood these tests, and that they have proved Shake- 
speare^s poetry to be an orderly, symmetrical, proportionate, 
and absolutely true, chronicle of his own age and vicinage: 
not lifted into the clouds beyond the realm of human na- 
ture's daily food; glorified by an imagination none the less 
superb because not hectic, — an imagination which *^ bodied 
forth" forms, not chimeras; and truths, not fantasies. And 
I believe that it is because Shakespeare is the poet of the true 
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and tbe liying, rather than of the didactic aod the tranacen- 
dental, that he is* perennial and ira mortal. 

Applbtox Morgan. 



LETTERS TO THE EDITOR. 

*«* Gorretpondtnis are requegied to be 09 brief cu poa0»6l«. 7%e writer'B name 
is in aU eaaee required as proof of good faith. 

The editor wiU be glad to pMieh any qneriee eoneoncMt with the character 
of the journal. 

On requeet^ twenty eopiee of the number containing hie communieation wiU 
befumiehedfree to any eorreepondent, 

Kiowa Connty, Kan., Meteorites. 

A RKMABKABLE fall of DieteorHes of unknown date in Kiowa 
County, Kan.y has recently been brought to tbe knowledge of the 
acientifio world.' Many of the citieena of Greensbnrgh, the county 
seat, were aft are of tbe existence of theee strange ironfl« and 
commonly called them meteoric ; but there eeems to have been 
no suspicion of their true character and value. Indeed » tmtil the 
17tb of March, 1890, a specimen weighing 101.6 pounds had orna- 
mented tbe sidewalk in front of a real estate office in the above- 
named town for about three y^^ars. The farmers in the vicinity 
of the locality where the Ml had occurred had put some of the 
specimens to various uses 

They were first observed by cowboys, long before that portion 
of Kansas was open to settlement, while it was still a portion of 
the unrestricted cat tie-range of western Kansas. The specimen 
before referred to, with two others of somewhat smaller size, had 
been removed from its original location by a cowboy, and buried 
at tbe head of a gulch about a mile distant. Tbe cowboy had in- 
tended to carry the irons to Qreen^s stage station, about eight 
miles distant, but was unable to transport so heavy a weight upon 
his pony. This was in 1886. The tovin of Greensburgh was laid 
out in that year, before the close of which the cowboy was taken 
sick, and died. Before his death, however, he informed two or 
three citizens of Qreensburgh of his burial of the three strange 
stoneif: Theise citizens, about a year later, searched for and found 
the meteorites, bringing them in to Greensburgh. 

Professor F. W. Cragin of Washburn College was the first 
scientific man who visited the farm upon which these masses had 
fallen, this visit occurring on March 18. He secured from one of 
the farmers five meteorites, aggregating in weight over a thou- 
sand pounds, the heaviest specimen weighing 466 pounds. 

Professor Robert Hay arrived on the spot March 14, but did not 
obtain any specimens. The writer reached the interesting locality 
on March 17, and obtained one of the Greensburgh specimens 
which .had just been secured by the farmer. He made a second 
vi«>it on the 22d, securing the two remaining Greensburgh speci- 
mens, thus obtaining all three of the masses which had been re- 
moved by the cowboy. He made a third visit March 29, securing 
two other specimens, which had been obtained by the farmer 
from his neighbors. The weights of these five specimens are re- 
spectively 101.82, 71.60, 64.96, 62.82, and 86.72 pounds. These 
weights have been accurately determined (except that of the 
71.60-pound mass) by the United States standard scales in charge 
of the Department of Physics in the University of Kansas. 

The writer retains the 64.96-pound specimen for the Museum of 
the University of Kansas, the four others being now in the pos- 
session of Mr. George F. Kunz of New York City, who has also 
secured four of the five specimens obtained by Profef sor Cragin. 

The total number of masses included in this fall was at least 
twenty. Tmo of tbcm are in the possession of Prof essor N. H. 
Winchell of the University of Minnesota, and several have dis- 
appeared from view, either having been mislaid or being still in 
private hands. The total weight of all the masses must have 
exceeded two thousand pounds. They fell within an oval area 
about one mile in length. 

The most remarkable point connected with the history of these 
meteorites is the fact that for five years they should have been 
know to so many citizens of Kiowa County before the attention 
of scientific men was directed to them. The wife of the farmer 
upon whose premises most of them were found persistently main- 



tained that they would prove to be of some pecuniary value. Thia 
idea was, however, ridiculed by her relatives and neighbors ; but 
she persisted in retaining control of moat of the masses found 
upon ^lie land pre empt^ by her husband, until now the proceeda 
of this '' iron from heaven ^ have cleaned the farm from a heavy- 
mortgage, and placed the family in comfortable dicsmstanoea. 

These masses, durmg the period preceding their discovery by 
Kansas scientists, were put to a great variety of ignoble naea^ 
One 76-pound specimen was used to keep in place the cover of a 
rain-barrel or the door of a cellar; another, weighing 850 pounds, 
served to hold down the roof of a stable : another, weight 21(^ 
pounds, was employed to secure tbe roof of a dug-out ; another 
had been used with other common rocks to help fill up a hola 
under a barb wire fence through which the hogs had made their 
escape from their feeding-ground. Thia was the 8&.73-ponnd 
specimen obtained on tbe writer's last visit, and was secured only 
after a long and anxious search. 

Some of these specimens were only partis Uy buried in the- 
ground ; others were struck by the breaking plough at a depth of 
from three to four inches ; others at the second ploughing, five or 
six inches deep ; others yet, by the stirring plough at the third 
ploughing in a subsequent season. 

The specimen retained by the unlvert^ity weighed 64.96 pounds^, 
or 24.93 kilos. It is an irregular plum-shaped mass, much pitted, 
and covered with a burned and weathered crust. Its extreme 
length is about eleven inches, and its breath is seven inches. This 
specimen, as well as the others mentioned above, so far as ex- 
amined by the writer, belongs to that class of meteoric iron known 
as *' pallasite." It is composed of nickeliferous iron, inclnding^ 
many cavities throughout the entire interior. These cavities are 
filled with troilite and a yellowish, glassy mineral, which is prob- 
ably olivine. Some of the latter is very dark and less transparent. 

The specific gravity, determined by Mr. E. C. Franklin, our 
assistant in chemistry, and obtained by weighing the whole mass,, 
is 4.76. Two hundred and ninety- three grams have been removed 
from the larger end of tbe specimen, and a polished surface of 
about fifteen square inches has been obtained, iv hich shows very 
well the structure. The Wiedmanstaeten figures, rather coarse 
in outline, were developed readily upon the polished iron surface- 
by the application of nitric acid. The portion removed from the 
specimen is being used for analysis by Professor E. H. S. Bailey 
and Mr. E. C. Franklin, and tbe results of the analysis will appear 
later. F. H. Snow. 

Lawrence, Emi., Hay 1. 



Experiments with Cave-Air. 

Grand Avemxte Cave is situated in Edmondson County, Ky.^ 
four miles from Mammoth Cave, on tbe Mammoth Cave Railway, 
and belongs to the system of great caves which are found in thia 
section of the subcarboniferous limestone formation. Its extent 
has not been determined as yet, though from three to five miles: 
are opened, showing a magnificent series of the grandest avenues 
to be found on the globe. The main avenue is about two miles 
long, and will average 40 feet wide and dO feet high. This being^ 
the highest cave in this section makes it the dryest in the rainiest 
seasons. The floors are covered with dust; but the absolute dry- 
ness of the air is best shown by a small house that was built in the 
cave some eighteen years ago, the wood, nails, lock« and hinges of 
which are as sound and bright as when first put in. A self- regis- 
tering thermometer placed in the cave last November has regis- 
tered 60*^ ever since, that being the unvarying temperature. Inves- 
tigations looking to the use of this cool, dry, and pure air have 
been in progresis for the past six months. A shaft 5 inches in 
diameter and 225 feet deep was sunk into the cave at a distance 
of 1,500 feet from its mouth, over which a small experimental 
building was placed. By means of a small Sturtevant exhaust 
fan, the air from tbe cave was brought into the room, and the 
temperature was reduced from 72° to 59^ in less than au hour,, 
thereby showing very clearly that with a large shaft, by which 
the friction would be greatl) reduced, any quantity* of thi< air can 
be distributed through a large building, thus placing it withjn the 
power of the owners to absolutely control the climatic conditiona 
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of the house both as to temperature and moisture. The amount 
of air is inexhauf^tible, the quantity in sight being sufficient to fill 
40,000 rooms 16x18x10 feet. The opinions of many prominent 
scientists have been obtained concerning the use of this air for 
sanitary purposes, a few of which are here given. 

Major J. W. Powell, director of the United States Qeological 
Survey, in speaking of the utilization of oave-air currents for 
regulating the temperature of buildings, says, " The phase of the 
problem in which you are specially interested is of so great prac- 
tical importance as to cTemand not only a special but e general 
solution. It would afford me pleasure to either take up the gen- 
eral problem or assign it to some competent authority for investi- 
gation, were the data adequate; but there are not accessible in 
this office a sufficient number of records concerning air-movements 
at natural openings of caverns to render the investigation useful ; 
and. moreover, a final solution could not be reached without con- 
sideration of just such data as you are to seek, — data which are 
not now available.* In response to your request to make sugges- 
tions concerning methods to be pursued and results to be expected, 
I can say but little. Indeed, I hope that you will soon be in a 
position to convey information to me and to the world at large 
upon the subject." 

Dr. Billings of the Surgeon-General's Offic^, Washington, D.C., 
after making several suggestions, says, " Hoping that these sug- 
gestions will be useful to you, and assuring you that if the experi- 
ments indicated are properly carried out they will give some 
very interesting and valuable information, I remain 3 ours sin- 
cerely'," etc. 

Dr. Henry Henry O Marcy, Boston, Mass., after consulting Dr. 
H. I. Bow ditch, says, *' Such air must be of the highest value 
for respiratory u^e in diseased organs. Of course, sunshine is 
important, and this is the chief drawback to establishing the sani- 
tarium within the cave. To drive it by means of a fan through 
a house would certainly seem of much value. An aseptic atmosphere 
is the gain from the long sea- voyage or living on mountains or in 
wooded districts. Here we ever have fluctuations in temperature, 
and other conditions, beside moisture. It has recently been con- 
sidered as of practical importance to furnish air to a great city, 
as London, from high towers: why not, and much easier for many 
reasons, from oaves ? The air freed from bacteria is, as you are 
well aware, one of the secrets of success in modem surgery." 

Burton, in his ** Anatomy of Melancholy," under the head of 
" Air Rectified " (p. 306), sa^s, ''In some parts of Italy they have 
wind-mills to draw a cooling air out of hollow caves, and disperse 
the same through all the chambers of the palaces, to refresh them, 
as at Castoga, the house of Csssareo Trento, a gentlemaA of Vi- 
cenza, and elsewhere." 

The only modern instance with which I am acquainted is the 
hall of the Palace of the Trocadero, in Paris. Th is building is erected 
over a portion of the old stone quarries. In the course of con- 
struction all the openings were closed, with a few exceptions. 
When it was found that a strong, cool current came from the un 
derground chambers, all the openings save one were closed. This 
one was walled up to keep out the surface water, and shrub- 
bery WHS planted arouna it. The chambers were carefully 
cleansed and dried, and the air is permitted to enter through this 
opening, which is never closed. The old quarries act as an im- 
mense cooling chamber. Mr. C. H. Blackall, in a letter, says, 
<* At the rear of the stage, on the left, is a large room, the floor 
of which is only a little below that of the auditorium, and at its 
lowest point. In this room are the fans which draw the cool air 
from the quarries through a large opening in the floor, and force 
it either directly to the hall, as in summer-time, or first to a heat- 
ing-chamber, where the air is warmed by passing over heated 
pipes. The fans, air-ducts, etc., are so placed that the fresh air 
may be introduced at the top of the hall, and foul air drawn out 
at the bottom, or vice ixrsa. The air ascends, or rather is forced 
up, a large brick hhaft behind the stuge, and carried across to the 
centre opening of the dome through galvanized iron ducts about 
5x8 feet. 

The architect of the palace, after saying that nothing has been 
prined on the subject, writes thus: *' I have the honor to inform 
you ihat the hall of the Trocadero has a capacity of about 1,620,- 



000 cubic feet; that ventilation, which furnishes 8,240,000 cubio* 
feet per hour, is obtained by means of two engines, each of 15- 
horse power, operating two inhaling and two exhaling ventilators 
(one of each kind for each half of the hall). These ventilatbrs are- 
perfectly alike, they are about 8.4 feet in diameter, and consist of 
helices of a thickness of half an inch, «<with eight wings at an in- 
clination of forty-five degrees. The engines are horizontal sta- 
tionary ones, with two cylinders on the principle of restraint and 
condensation. Two boilers furnish the steam. Each of these has 
a heating surface of about 189 square feet, and a capacity of 64 
cubic feet. They are gauged to a pressure of 10 pounds. The 
entire machinery has given excellent results. One may say it 
works too well, inasmuch as under full power there is a great ex-- 
cess of air. Usually only one-fourth of the total possible power 
is applied, and this is very amply sufficient." 

Taking into consideration the unlimited supply of pure, cool^ 
and, as far as investigations go, aseptic air, together with higb 
altitude (nearly 900 feet above sea-level), its situation in the midst 
of a virgin forest of oak and hickory, with a sandy soil (resulting- 
from the wear of the Chester sandstone) and splendid drainage — 
indeed, every thing seems to conspire to make this a favored 
spot for sanitary purposes. M. H. Critmp. 

Frankfort, Ky., May 8. 



Sunspots, Tornadoes, and Magnetic Storms. 

In my letter regarding sunspots and tornadoes, printed in Science- 
on* May 2, 1890, reference was made to magnetic storms observed 
at Toronto near the maximum stage of the last sun$»pot cycle. 
From that memorandum, by a clerical error, were omitted the- 
words "September, 1888," after '•November, 1883." 

James P. Halu. 

Brooklyn, N.T., May 8. 



Gorse or Furze 

European furze grows in one spot in the island of Nantucket, 
where it has maintained itself for fifty years. It was introduced^ 
by an Irishman, who was homesick because it did not grow about, 
his cabin, as in the Old Country. I have never seen the plant, 
growing, but have seen branches gathered from it. I believe it: 
has not spread to any great extent. It may be interesting to some 
that the Scotch heath also is found in one spot in the island, where- 
it has continued for a long time. Geo. W. Perry. 

Rutland, Vt., May 6. 



Your correspondent, Mr. J. R. McQinnis, may be interested to. 
learn that the gorse or furze (Ulex EuropoRua) has for many yeara 
been fully naturalized in^the southern part of Vancouver Island, 
where, along roadsides and in waste places in the vicinity of 
Victoria, it is very common. The broom (SarothAxmnus Scoparices)* 
is also abundant in similar situations in the same locality, and 
both plants appear to be as much at home as in their native soil. 

Qeorob M. Dawson^ 

Q«ologioal Surrey of Canada, May 6. 



BOOK-REVIEWS. 



Stanley's Emin Pasha Expedition, By A. J. Wauters. Pliila« 
delphia, Lippinoott. 12^ $2. 

If any one besides the great explorer himself is able to describe 
the progress of Stanley's eventful journey, which led to the com- 
plete overthrow of European influence in Equatorial Africa and ta 
the return < f the indefatigable Emin Pacha, it is Mr. Wauters^ 
who has closely watched the progress of the expedition from the 
beginning to the end, and, being closely connected with the Bel- 
gian enterprises on the Kongo, had access to all the material 
bearing on the expedition. The author begins bis graphic descrip^ 
tioos with a history of the conquetrt of the Soudan and the revolt 
of the Mahdi. which was the immediate cause of the difficultiea 
with which the governor of the Equatorial Province was beset. The 
first half of the book is taken up by descriptions of the state of 
affairs in the Soudan, Dr. Junker's important expeditions and hift 
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return borne, and the preparations for Stanley's expedition, as well 
as his reasons for selectinK the Khd^o rout^. 

A8»the events treated here comprise a long space of time, and 
have been the subject of much lively discussion, the concise re- 
view g;iven by Wauters will help to gain a clear anderstanding of 
Ihe perilous position of the few Europeans who were still in the 
Equatorial I^vince, and the greatnefs of Stanley's undertaking 
to relieve Emin Pacha, who at that time was completely cut off 
from civilization, and was badly in need of provisions, clothes, 
and ammunition. 

We follow the journey of (he expedition up the Kongo, and the 
difficult march up the Aruvimi. The mutiny which broke out 
after Stanley's first arrival in the Equatorial Province is described 
in letters of Mr. JephFon to Stanley. It is needless to repeat here 
the difficulties Stanley had to contend with on his march back to 
Yambuga.. — the death of Major Barttelot, Stanley's return to the 
Albert N.^anza. and his almost forcible rescue of Emin, who, it 
seems, together with Casati, hoped to be able to continue work in 
the Soudan. The reports of the retreat of the caravan along the 
south shore of the Victoria Nvanza to Zanzibar are still too fresh 
in all minds to need to be repeated here. The book is illustrated 
with numerous cuts, and accompanied by a good map of the 
regi 'n traversed, in which all the recent discoveries of Sianley, as 
well as of other travellers, have been made use of. 

Jiismys of an •Americanist, By Dr. D. G. Brinton. Philadel- 
phia, Porter & Coates. B^. 

The contents of the present book may best be characterized by 
the author's own words in his preface to ihe volume: **Tlie arti- 
cles which make up the volume have been collected from many 
scattered sources, to which I have from time to time contributed 
thpm. for the definite purpose of endeavoring to vindicate certain 
opinions about debated subjects concerning the aneient population 
of the American continent. In a number of points, as, for exam- 
ple, in the antiquity of man upon this continent, in the specific 
distinction of an American race, in the generic similarities of its 



languages, in recognizing its mythology as often abstract and 
symbolic, in the phonetic character of some of its graphic meth- 
ods, in believing that its tribes possessed considerable poetic feel- 
ing, in maintaining the absolute autochthony of their culture —in 
these and in many other points refenM to in the following pages 
I am at variance with most m jdern anthropologists; and the^e 
essa> s aie to show more fully and connectedly than could their 
separate publication what are my grounds for such opiniona.*' 

The collection of essays is divided into four groups: ethnologic 
and archflsologic; mythology and folk-lore; graphic systems and 
literature; and linguistic. The collection of so much valuable, 
and, above all, suggestive material in one volume muat be highly 
welcomed, as many of the papers found in this volume were 
heretofore difficult to obtain. The subjects thai are dincuaeed by 
the author are of so great a variety— and mostly on hotly debated 
ground— that some of them have been and will be sharply dis- 
cussed. The references to criticisms of the^ essavs which Dr. 
Brinton gives will increase the value of the collection to the stu- 
dent. The essays constituting the first part of the book are se- 
lected to sustain the theory of the development of the American 
race on American soil, and of the independent origin of its cul- 
ture. In the second part Dr. Brinton stoutly defends the p08«i- 
bility of explaining mythologies by maans of etymology* by in- 
vestigating the origin of the name of mythical beings. The essays 
abound in acute suggestions and theories, and will be found as 
entertaining as instructive. 

Electrical Engineering for Electric Light Artisans and Students. 
By W. Slinoo and A. Brooker. London and New York, 
liongmans, Qreen, Sc Co. 12^. $3 50. 

Those who have watched the growth of ejectrical literatme 
during the past few >ear8 have doubtless noticed the increasing 
tendency towards what may be called specialization on the part 
of writers of electrical books. This tendency, of course, is nat- 
ural. As the literature of a science increaf^es in volume, the 
major part of it must of necessity be limited in its scope to cer- 
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tain branches or divieions arn} subdivisions of that science. Some 
of the more recent electrical works, therefore, are devoted to 
dynamo-electric machines, for instance, or to secondary batteries, 
or to motors; while the electrical treatises of a few years ago, 
almost without exception, aimed to cover the whole field of the 
science as far as it was developed at that time. The volume be- 
fore ns is a good example of this tendency toward specialization, 
and an equally good example of the comprehensive method of 
treatment followed in the earlier .works on electricity. It is de- 
voted wholly to the subject of electric lighting, and it covers that 
field so thoroughly that it leaves little to be desired in the way of 
information by either artisans or students. 

One of the authors^ Mr. Slingo, is principal of the Telegraphists' 
School of Science, and direct6r of the Electrical Engineering Sec- 
tion of the PeopIe*s Palace, London ; and the other, Mr. Brooker, 
is instructor in electrical engineering in both the institutions men- 
tioned. Having felt the necessity, in the course of their labors, 
for a single work covering the whole field of electric lighting, 
and not finding such a treatise ready to hand, they set to work 
to fill the gap in electrical literature, and the volume before us is 
the result. The book;* though specially designed to fill a pre- 
determined place in the course at the institutions named above, 
also embraces in its scope the requirements of those actually en- 
gaged in Ihe electric-lighting industry, as well as those of persons 
who, with little or no electrical knowledge, have under their 
supervision various kinds of electrical machinery. It will there- 
fore be of service to managers of mines and factories, naval 
officers, and to all engineers who may at any time be brought 



into contact with an electric-lighting plant. The book is lllua- 
trated by upwards of three hundred engravings. 

A Natural Method of Physical Training. By Edwin Checkley* 
Brooklyn, W. C. Bryant & Co. 16«». $1.50. 

The method of training advocated and taught in this little voT^ 
ume appeals at once to the good sense of the readec.^ It requires 
no machineiy or apparatus of any kind, except, of course, the 
bonep ajid faiuscles of the person training ; and it may be taken 
up and pursued at any time and in any place, either with or 
without an instructor. The aim is not to produce champion 
rowers or boxers or sprinters, nor even to develop good *'alK 
round " athletes, but to do for the body what education does for 
the mind. The aim is to put the body into the best poesible con« 
dition for doing the work it has to do, and to keep it in that con- 
dition. The author believes that there is more " straining" than 
*' training^' in some of the popular systems of physical training 
practised in and out of the college gymnasium, and his method 
departs radically from those systems in many respects. But we 
find nothing in it that physicians could take exception to in the 
case of any person physically sound. The book is fully illus- 
trated, many of the engravings being made from instantaneous 
photographs of the author in the different positions assumed in 
the course of training. 



The Atlantic Monthly for June will contain an article by 
Charles Dudley Warner, entitled ** The Novel and the Common 
School," a pedagogical essay on reading and reading-books. 
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I take My Meals, 

I take My Rest, 

AND I AM VIGOROUS ENOUGH TO TAKE 
ANYTHING I CAN LAY MY HANDS ON ; 

fettiiig fUt t<M>, FOR Scott's 
mulsion of Pure Cod Liver Oil 
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Soda I*^OT ONLY CURED MY IllCfp- 

lent; Consumption but built 
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which they exist; also a chapter on pearls, and on 
remarkable foreign gems owned in the United 
States. Bt Gbobok Fbbdbrick Evnz. Illustrated 
with elffht colored plates and numerous engrar- 
ings. race, $10. 

Mr. Kuns, who is well known as an authority upon 
the subject of gem stones, and who is the expert for 
Tiffany A Co., possesses peculiar facilities for the 
preparation of a work of this kind. 

8entpo§ipaid on receipt of price, 
H. D. €. HODOB8, 47 Lafayette PI., N. Y. 

BOOKS: Hoipr to set tltem. If there is any 
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A Hew lethod of Treating Disease. 

HOSPITAL RBMBDIBS. 

What arc they ? There is a new departure in 
the treatment of disease. It consbts in the 
collection of the specifics used by noted special- 
isin of Europe and America, and bringing them 
within the reach of all. For instance, the treat- 
ment pursued by special physicians who tr<rat 
indigestion, stomach and liver troubles only, 
was obtained and prepared. The treatment of 
other physiciaQs celebrated fipr curing catarrh 
was procured, and so on till these incomparable 
cures'now include disease of the lungs, kidneys, 
female weakness, rheumatism and nervous de- 
bility. 

This new method of ** one remedy for one 
disease ** must appeal to the common sense of 
all sufferers, many of whom have experienced 
the ill effects, and thoroughly realize the ab- 
surditf of the claims of Patent Medicines which 
are guaranteed to cure every ill out of a single 
bottle, and the use of which, as statistics prove. 
Aas f uined more stomachs than alcohol. A cir- 
cular describing these new remedies is sent free 
on receipt of stamp to pay postage by Hospital 
Remedy Company, Toronto, Canada, sole pro 
prietor?. 
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BY 

A. MELVILLE BELL, 
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The Faults of Speech is a Self -Corrector 
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SECOND EDITION. 

NATURALISTIC PHOTOGRAPHY 

FOK STUDBNT8 OF THE ART. 

818 page3 8vo., clotkj |2.C0, pottage prepaiit 

" This book contains a greater amount of inf oxma 
tion on the artistic elements to be considered in 
photography than anv that we know oV^— Scientific 
American. Descriptire circulars on application to 

B. & P. N.^PON, is'Cortlandt St.. New York. 



Wants. 



Any ptrson seeking a position /or which he is quali^ 
fied by hi* scientijic attainmen'Sy or any person seeking 
tome one to Jill a position o/ this character ^ be it that 
o/ a teacher o/ science^ chemist, draughtsman^ or what 
not. may have the * IVant* inserted under this head 
FRBE OF COST, i/ he Satisfies the publisher of the suit- 
able character of his application. A ny person seeking 
information on any scientific question, ihe address oj 
any scientific man. or who can in any way use this col' 
umn for a purpose consonant with the nature o/ the 
Paper y is cordially invited to do so. 

A 8SAYER.— Wanted position as aboTe, has had 
three years' practical experience in a London 
firm of assay ers to the Bank of England, Boyal Mint> 
etc., etc. Through knowledge of bullion assaying, 
and of gold, silver and lead ores. I. FRED. JOHN* 
SON, I^rthgate Brewery, Canterbury England. 

WANTED— Two first-class Instrument Makers. 
Apply by letter to T. C. MENDENHALL. Sn^ 
gerin ten dent United States Coast and Geodetic 
urrey, Washington, D.C. 

AN EXPERIENCED Technical Chemist wlU be 
open to engagement this summer. Highest ref^ 
erences. Address DIRECTOR, Office of Scikkck. 

ELECTRICITY.— A young man with a knowledge 
p of electricity and a taste for journalism can 
learn of an opening by addressing Scismcb, 47 Laf ay'> 
ette Place, Mew York. " 

PROF. WILLIAM FINDLAY, of the Philadelphia 
Institute of Physical Culture, is open to engage- 
ment in summer school to teach Free MoFements» 
Wands, Clubs, Dumb-bells, Fencing and Sparring. 
Address 1,009 Arch St., Phila., Pa. 



W 



ANTED.— A position in an Academy, Normal or 
. . High School, as teacher of the Natural Sciences 
and Modem Languages. Latin taught in addition if 
necessary. Address G., Box 144, HanoTer, N. H. 



WANTBD-^ne or two persons with some means 
interested in Archeology to accompany a re- 
liable antiquurian to Southern Ohio for four months^ 
work in the mounds. The roeoimens found to be 
shared equally. For terms adoress W. K. M., Box 148, 
Smithsonian Institute, Washington, D. C. 
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INDUSTRIAL NOTES. 
The Crocker-Wheeler Arc-Cnrrent Motor. 

The first ekctrio molora placed od the iMrket bj ihe frooker- 
Wlieeler CompaD.T were intended to be operated by a current of 
coDfltaDt potmtial and low tension, — what ie iianally lermed " an 
inctindesctint-lit;ht Current." Those nioloin were described and 
-illustrated in th^e columne spheral iDOnlho a^co. While tliere isa 
large aod steadil,f widening Hdd for iliu^e ccoBtant polential niO' 



current or the load. The commiitator and ehaft bearings are 
made mfficienllj 1od;{ to admit of tbis longitudinal movemeot. 
which, besides its main functiun of taryiof- the position of the 
armature with regard to the poie'piecea, nlao distributee the wear 
more uniformly ou hruaiiee, armature, and tHariugs. 

Fig. 2 chows a novel application of a safetj-'CafK or wire (luard 
loa fan driven hy a Ciocker Wlieeler motor. This ftusrd if in- 
tended mainly to protect the finfters or children or meddlers from 
the effect of contact with the rapidly revolvin); fan. we eiippoae. 





'tors, and an Increaeing demaiid for them, there is also a field and 
a demand for motors wound for higher tension and constant cur- 
rent, to be operated on an arc-liglit circuit. To meetthisdemand 
tiie motor siiown in Fig. ] has been produced by the Crocher- 
Wheeler Company. The regulation of this motor is effected in 
the same way ae in the same company's const ant- potential motor; 
namely, by causing the armature to automatically move out of or 
'into the field, thereby keeping the amount of torque or magnetic 
puU exactly proportionate to the work being done. The speed 
:is thus kept constant, no matter what the Tarietion in the 



as we have observed th^t in cases of such contact the fan, like 
the equally deceptive buzz-taw, usually protects itself. An elec- 
tric fan at full speed is cooling and comforting on a hot day, and 
very pleasing to the eye, but it will not bear handling. 

As an effect of the extraordinary demand tor electric motcvs 
product by a better public appreciation of their merits, the 
Crocker-Wheeler Company have been compelled to remove from 
their former facCory, which was by no means small, to a new lo- 
cation,— probable the largest establishment of its kind in the 



CALENDAB OF SOCTETlEgi. 
BiolOB^ical Society, Waahiogton. 

May 8,— Eobert Reybum. The Life-Hia- 
tory of Micro-organisms with its Relation 
to the Theory of Evolution ; George Vasey, 
A New Oraas Genua; W. H. Seaman, The 
Place of Biology in Public School Instruc- 
tion; F. A. Lucas, The Ftesent Status of 
Aurochs. 

New York Academy of Anthropology. 

Hay 6.— Edward C. Towne, The Physi- 
•ological Causes and Evolutionary Condi- 
tions of Negto, Indian, and other Inferior- 
Race Peculiaritiea (a paper especially de- 
signed to present a scientific solution of the 
n«^o problem) . 

May 18. — Lncy M. Hall, The Disposal of 
the Dead. 

Appalachian Mountain Club, Boston, 

May ». — W. F. Duneault, The White 
Monntaina of New Hampshire ; Elxhibition 
of a very fine tiollection of stereop^con 
▼iews, prepared by members of the Boston 
Camera Club. 

Boston Society of Natural History. 

May 7, Eleotitm of Officers. — Preeident, 
F. W. Putnam; Tice-presidents, William 
fi. Niles, B. Joy Jeffries; otuBlor, Alpheua 
Hyatt; hoocwary secretary, J. C. White; 



secretary, J. Walter Fewkes; 

Charles W. Scndder; librarian, J. Walter 

J. A. Jeffries, Lamarckism, with an Ei- 
ample; H. W. Haynes exhibited for Q. 
Frederick Wright the paUeolithic imple- 
ment recently discovered by Mr. W. C. 
Mills in ttie valley of the Tuscarawas, Ohio. 



CATABBH. 

Catarrhal Deafaea^Har Fever. 

Sniferers »re not generally awaie that these 
diseases aie contagious, or Ihat they are due to 
ihe presence of living parasites in the lining 
membrane of the DO<e and eustachian lubes. 
Microscopic research, however, has proved this 
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THE CHEROKEES IN PRE>-COLUMBIAN TIMES. 

I. 

The present paper is an attempt by the writer to trace 
back the history of a single Indian tribe into the prehistoric 
or mound-building age. For this purpose the Cherokees 
have been selected, partly because of their isolated position 
geographically and linguistically, and partly because the 
data bearing upon the questions that arise in such an inves- 
tigation are probably more complete than those relating to 
any othr.r tribe of the mound section. 

Although the scope is thus limited, there are certain facts 
relating to the mound region and the aboriginal inhabitants 
thereof, considered generally, which must be taken into ac- 
count in studying the history of any tribe of this region. 

The history of the Western Continent is supposed to begin 
with the discovery by Columbus, all that antedates that 
event being considered archseologic or prehistoric. While 
this is correct in the general sense in which it is used, yet 
the history of the different sections and different tribes be- 
gins with the first knowledge of them obtained by Europe- 
ans. The border-line, therefore, between the historic and 
prehistoric eras, varies in date when referred to the different 
sections and peoples. For example, history tells us nothing 
of what was transpiring in the area now called Ohio for a 
hundred hears after Cortez landed in Mexico. If it be pos- 
sible to ascertain this, it must be sought in the traditions of 
the aborigines, the ancient monuments, and other prehistoric 
data of that area. 

It* is well known that when the various sections of this 
country were first visited by Europeans, they were found 
occupied by Indian tribes; while, on the other hand, there 
Is no historical or other evidence, unless it be found in the 
monuments, that any other race or people than the Indians 
ever occupied this region. The possibility of an Irish, 
Welsh, or Northmen pre-Columbian settlement is not at the 
present time taken into consideration, as it has no bearing 
on the subject now under discussion. These tribes all be- 
longed relatively to the same state of culture, which was of 
a grade inferior to that of the more advanced nations of 
Mexico and Central America. 

Though not recorded in written or printed tomes, these 
aboriginal tribes must have had a history which still lived 
to some extent in their traditions, languages, customs, arts, 
beliefs, and relics, when the whites first became acquainted 
with them. These languages, customs, etc , though belong- 
ing to a plane much lower than that which ethnologists will 
allow us to call civilized, were not the growth of a season or 
a lifetime, but of centuries. If they exhibit tribal or ethnic 



peculiarities, it may be taken for granted that these pecul- 
iarities attained their growth subsequent to the separation 
of the stock into the; tribes among which they are found. If 
they are local or confined to certain geographical areas, it is 
reasonable to assume that they were adopted by the tribes 
after reaching these localities. For example: the peculiari- 
ties of the civilization of Mexico and Central America, as 
seen at the time of the discovery of these countries, must be 
considered indigenous, so long as we are unable to trace 
them to other sections or other peoples, — a conclusion 
adopted by leading historians and antiquarians. The same 
thing is true to a more limited extent in regard to the sub- 
divisions of these comprehensive groups, and affords some 
bdsis for estimating the period of occupation. 

Those habits, customs, or arts common among savage 
peoples, of course teach nothing in regard to the occupants of 
any special locality, except to indicate the culture status. 
It is therefore to those which are local or ethnic that we 
must look for guidance in our search. 

A second fact relating to the mound region generally is, 
that the ancient remains found in it, though presenting va- 
rious types and numerous iipportant differences, probably 
the result of different local or tribal customs, are evidently 
the work of peoples in about the same stage of culture. But 
to this and other general lessons taught by the monuments 
there will be occasion to call attention further on. 

In order to clearly understand the position of the Chero- 
kees^ relation to the other tribes in the mound area, we re- 
fer briefly to the linguistic distribution of these tribes when 
tbey first became known to the whites. 

Stretching along the Atlantic coast from the mouth of the 
St. Lawrence to Pamlico Sound, and extending westward to 
the Mississippi, was the great Algonquin family, with its 
numerous divisions and branches. In the midst of this 
great linguistic sea, occupying, most of what is now New 
York, and extending westward on both sides of the Lakes to 
Michigan (with a closely allied and also a distant offshoot — 
the latter the Cherokees —in the region of Carolina), was the 
Huron-Iroquois family, with its various branches. About 
the head waters of the Mississippi, and reaching westward 
far out upon the plains and southward to the Arkansas 
River, was the Dakotan family. Spread over the Gulf 
States was the Muskokee group. ^ Add to these the vestiges 
of other stocks found driven, so to speak, into the comers 
here and there, and we have a condition that could not have 
been of mushroom growth, but the outcome of centuries. It 
is quite probable that tbe family stems migrated from other 
sections; but the splitting into branches and dialects took 
place, in part at least, after reaching the area in which these 



296 



SCIENCE. 



[Vol. XV. No. 380 



stocks were found. One proof of this is seen in the group- 
ing and geographical distribution of the comprehensive fami- 
lies over the continent. • 

Judging by the growth of languages in Europe, although 
the cases are not exactly parallel, centuries must be allowed 
for this local development. It is said by those best qualified 
to judge, that the shifting/ changing, and tribal develop- 
ment known to have takea place among the Dakotas of the 
North-west alone must have required three or four centuries 
in advance of the Columbian discovery. The necessary in- 
ference to be drawn from this is, that the tribes, or rather 
families of tribes, found inhabiting this ** mound region " by 
the first European explorers, had occupied substantially the 
same area for hundreds of years previous thereto. Not that 
there was no shifting or changing of positions by tribes, for 
there can be no doubt that this occurred to a greater or less 
extent, but that the families or stocks mentioned, or most of 
them, were in the area included in the eastern half of the 
United States and Canada (which we designate in a broad 
sense the *' mound region 'O for centuries preceding the ad- 
vent of the white man. 

The same method of reasoning will apply to some extent 
to the growth of customs, as this must also have required 
time. The result of this course of reasoning, which seems 
to be justified by the facts, is to force us to one of the fol- 
lowing conclusions : 1st, That the mound-builders, if a dif- 
ferent race or people from the Indians, disappeared from the 
mound area many centuries before the advent of the whites ; 
or, 2d, That there was an overlapping of tlie two races, that 
is to say, they occupied the area jointly for some centuries; 
or, 3d, That the Indians were the authors of the ancient 
monuments. As it will be necessary in the course of this 
investigation to discuss the question of the authorship of 
some of these antiquities, the decision reached on this sub- 
ject is important in this connection. % 

Turning now to the Cherokees, we will proceed with the 
special object of this paper. 

It is conceded that there is no hope of reconstructing a 
systematic pre-Columbian history of anyone of the tribes or 
peoples of the area under consideration. The utmost that 
can be expected is, by a careful and thorough correlation of 
the data, to throw some light into that past which has so 
long been considered as wrapped in impenetrable mystery. 
It is by no means probable that as much will be accom- 
plished in regard to the past of the people of this region as 
has been done for Mexico and Central America, yet it is the 
belief of the writer that much more is possible in this direc- 
tion than has generally been. supposed. 

This tribe was for a long time a puzzling factor to stu- 
dents of ethnology, as they were in doubt whether to con- 
sider it an abnormal offshoot from one of the well-known 
Indian stocks or the remnant of some undetermined or ex- 
tinct family. It now appears, however, to be the clearly 
settled opinion of linguists that the language is an offshoot 
of the Huron-Iroquois stock. This is an important fact in 
the study of the past, not only of this tribe, but also of the 
family with which it is connected, as it necessitates looking 
to the same point for the origin of both. 

When the people of this tribe first became known to the 
Europeans, they were located in the mountainous region in- 
cluding the south east comer of what is now Tennessee, the 



south-west portion of North Carolina, the north-west part of 
South Carolina, and a strip along the northern border of 
Georgia, — a section which they continued to occupy down 
to a recent date, and where a remnant may still be found. 

The first notice of them is found in the chronicles of De 
Soto^s expedition, which speak of them as the ^^Chelaques'' 
or ** Achelaques,^^ words which give more correctly the 
sound of the name they gave themselves than the modem 
Anglicized form ** Cherokee." These early records locate 
them about the head waters of the Savannah River. The 
exact route of the Spanish expedition has not been satisfac- 
torily determined ; nevertheless it is conceded by those best 
qualified to decide, that, when De Soto encountered people 
of this tribe, he was somewhere about the head waters of the 
Savannah, probably in the north-eastern part of Georgia. 
It was in this section, presumably in western North Caro- 
lina, that John Lederer encountered them during his visit 
to this part of the continent in 1669-70, for there can be no 
longer any reasonable doubt that he alludes to them where 
he speaks of the Indians of the *' Apalatian Mountains." 
Their subsequent history is too well known to require fur- 
ther mention here. 

Their relation to the Iroquois indicates a northern rather 
than a southern or south-western origin. This seems to be 
confirmed by the few rays of light which tradition, the rec- 
ords, and archaeology throw upon their past history. Hay- 
wood states, in bis ** Natural and Aboriginal History of 
Tennessee," that they ** were firmly established on the Ten- 
nessee River or Hogohega (the Holston) before the year > 
1650, and had dominion over all the country on the east 
side of the Alleghany Mountains, which includes the head 
waters of the Yadkin, Catawba, Broad River, and the head 
waters of the Savannah," — a statement borne out by the fact 
that as late as 1756, when the English built Fort Dobbs on 
the Yadkin, not far from Salisbury, they first obtained the 
privilege of doing so by treaty with Atacullaculla, the Cher- 
okee chief. The same authority states that they formerly 
had temporary settlements on New River (the Upper Ka- 
nawha) and on the head waters of the Holston. In De 
Lisle^s maps, 1700 to 1712, Cherokee villages are located on 
the extreme head waters of the Holston and Clinch Rivers, 
as well as on and about the mouth of the Little Tennessee. 

Their traditions in regard to their migrations are some- 
what confused, and, like all Indian traditions, roust be taken 
only with careful sifting, and where strengthened by cor- 
roborative evidence or well-marked indications of being an- 
cient. Yet there is a uniformity in some respects which, 
independent of other evidence, would justify the assumption 
that they contain a vein of truth and have some basis of 
fact. 

One of the most important of these is that mentioned by 
John Haywood in the work above named, in which they 
claim to have formerly lived in the Ohio valley, and to 
have constructed the Grave Creek mound and other earth- 
works in that section. This author^s statement is as fol- 
lows : — 

** The Cherokees had an oration, in which was contained 
the history of their migrations, which was lengthy/* This 
related *' that they came from the upper part of the Ohio, 
where they erected the mounds on Grave Creek, and that they 
removed hither [East Tennessee] from the country where Hon- 
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ticello is situated/' This tradition of their migratioDS was, 
it seems, preserved and banded down by their official ora- 
tors, who repeated it annually in public at the national fes- 
tival of the green-corn dance. Haywood adds, '^^ It is now 
nearly forgotten ; " and Dr. D. G. Brinton informs us, in 
''The Lenape and their Legends, '^ that he has endeavored 
in vain lo recover some fragments of it from the present 
residents of the Cherokee nation. 

Haywood asserts, probably froin^ original statements made 
to him, that ** before the year 1690 th%> Cherokees, who were 
once settled upon the Appomattox River in the neighbor- 
hood of Monticello, left their former abodes, and came to 
the West. The Powhatans are said by their descendants to 
have once been a part of this nation. The probability is that 
a migration took place about or soon after the year 1632, 
when the Virginians suddenly and unexpectedly fell upon 
tke Indians, killing all they could find, cutting up and de- 
stroying their crops, and causing great numbers to perish by 
famine. They came lo New River and made a temporary 
settlement, and also on the head of the Holston." 

It is obvious that in this passage the^ author has given his 
conclusion based on the ** oration" mentioned, connecting 
with it the historical event of the sudden onslaught by the 
Virginia settlers upon the Indians, in 1632. That his deduc- 
tion in this respect is erroneous if intended to apply to the 
whole tribe, is apparent from the following facts: first, be- 
cause it is evident that a portion, at least, of the tribe was 
located in their historic seat, in and about East Tennessee 
and western North Carolina, when De Soto passed through 
the northern part of Georgia in 1540, as it is admitted that 
the ** Chelaques "or ** Achelaques " mentioned by the chron- 
iclers of his expedition were Oherokees; second, because 
John Lederer, who visited this region in 1669-70, speaking 
of the Indians of the *^Apalatian Mountains," — doubtless the 
Cherokees, as he was at that time somewhere in western 
North Carolina, — says, in his ** Discoveries," **The Indians 
of these parts are none of those which the English removed 
from Virginia^ but were driven by an enemy from the north- 
west and invited to fix here by an oracle, as they pretend, 
above four hundred years ago; " third, from what is shown 
by the archseologic evidence which will be introduced fur- 
ther on. 

The language of Lederer indicates that he had heard sub- 
stantially the same tradition as that of which Haywood 
speaks. Am important addition, however, is the supposed 
date of this migration, which this author says was ** above 
four hundred years " preceding the' date at which he writes 
(1671-72), which would place it in the latter part of the thir- 
teenth century. The tradition as given by Hay wo6d brings 
them from the valley of the Upper Ohio; that by Lederer, 
from the north west, — ^a close agreement as to the direction 
of their former home. 

It is doubtful whether any importance is to be attached to 
Haywood's statement that there was formerly a settlement 
in the vicinity of Monticello, Va. It is possible, that, dur- 
ing the migration toward the south-east, a party or clan 
broke off from the main body of the tribe, and settled in that 
region, where they remained until the general attack by the 
whites in the early part of the seventeenth century. Mr. 
Boyce, in his paper on the *^ Cherokee Nation of Indians," 
in the '' Fifth Annual Report of the Bureau of Ethnology," 



gives a tradition preserved among the Mohicans (or Stock- 
bridges) which he suggests may have some bearing on this 
question. It is that '* many thousand moons ago, before the 
white men came over the great water, the Delawares dwelt 
along the banks of the river that bears their name. They 
had enjoyed a long era of peace and prosperity, when the 
Cherokees, Nanticokes, and some other nation whose name 
had been forgotten, envying their condition, came from the 
south with a great army, and made war upon them. They 
vanquished the Delawares, and drove them to an island in 
the river. The latter sent for assistance to the Mohicans, 
who promptly came to their relief, and the invaders were in 
turii defeated with great slaughter, and put to fiight. They 
sued for peace, and it was granted on condition that they 
should return home and never again make war on the Dela- 
wares or their allies. These terms were agreed to, and the 
Cherokees and Nanticokes ever remained faithful to the con- 
ditions^of the treaty." 

Passing over the improbability that a marauding party 
forced to fly would stop and sue for peace, the tradition 
may, after all, have some basis of fact, as there is nothing 
improbable in the supposition that a band of Cherokees went 
north from the' banks of the Holston or E^anawha as far as 
the. Delaware on a war expedition. 

V^hat is supposed to be the earliest notice of this tribe 
through the settlers of Virginia is that given by the historian 
Burke. According to this author, Sir William Berkely, 
governor of that State, sent out in 1667 an expedition con- 
sisting of fourteen whites and an equal number of friendly 
Indians, under command of Capt. Henry Blatt, to explore 
the mountainous region to the west. After seven days^ 
travel from their point of departure at Appomattox, they 
reached the foot of the mountains. The first ridge they 
crossed is described as being neither very high nor steep; 
but the succeeding ones, according to their statement, 
** seemed to touch the clouds," and were so steep that an 
average day's march while passing over them did not exceed 
three miles. After passing beyond the mountains they came 
into a level region, through which a stream flowed in a 
westward course. Following this for a few days, they 
reached some old fields and recently deserted Indian cabins. 
Beyond this point their Indian guides refused to proceed, 
alleging that not far away dwelt a powerful tribe that never 
suffered strangers who discovered their towns to return 
alive: consequently the party was forced to return. It is 
believed by some authorities that the powerful nation alluded 
to in the narrative of this expedition was the Cherokees. 

It is probable that the point reached was what is now 
Floyd'or Montgomery County, and that the Indians so much 
dreaded were located on New River or the extreme head 
waters of the Holston. 

Another tradition related by EEay wood is that one party or 
band of the tribe came to their mountain home from the 
neighborhood of Charleston, S.C, and settled south of the 
Little Tennessee, near what is now the Gkorgia line. The 
people of this branch called themselves ^^Ketawanga," and 
came last into the country. 

Another tradition is, that when they first came into this 
region they found it uninhabited with the exception of a 
Creek settlement on the Hiawassee River. Ramsey, upon 
what authority is not known, says this was a Uchee settlement. 
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It is apparent that all these traditions, except that relating 
to a clan from the neighborhood of Charleston, point to 
some northern locality as the former home of the tribe, and 
that in this respect they correspond with the linguistic indi- 
cations. But these do not exhaust the evidence bearing on 
this question, as there is a tradition of another nation, and 
in this case one of the best known and most reliable of all 
Indian traditions, which agrees with the others in this 
respect. This is the Delaware legend regarding their ances- 
tral home and migrations. The earliest writer who gives a 
detailed statement of it is the Rev. Charles Beatty, who vis- 
ited the Delaware settlements in Ohio in 1767. According 
to this authority, ** of old time their people were divided by 
a river, nine parts of ten passing over the river and one part 
remainiiig behind ; that they knew not, for certainty, how 
they came to this continent; but account thus for their first 
coming into these parts where they are now settled ; that a 
king of their nation, wliere they formerly lived, far to' the 
west, left his kingdom to his two sons; that the one son 
making war upon the other, the latter thereupon determined 
to depart and seek some new habitation ; that accordingly be 
sat out accompanied by a number of his people and that, 
after wandering to and fro for the space of f6rty years, they 
at length came to Delaware River where they settled three 
hundred and seventy years ago. The way they keep an 
account of this is by putting a black bead of wampum every 
year on a belt tliey keep for that purpose." 

The reason for mentioning this brief notice of the tradi- 
tion, rather than relying entirely on the fuller account given 
below, is that it mentions a date purporting to be derived 
from the Indians. 

The tradition as given by Heck welder, who heard it from 
the Dela wares themselves, and had the advantage of their 
interpretation and comments, is as follows: — 

*' The Lenni Lenape (according to the tradition banded 
down to them by their ancestors) resided many hundred 
years ago in a very distant country in the western part of the 
American continent. For some reason which I do not find 
accounted for, they determined on migrating to the east- 
ward, and accordingly set out together in a body. After a 
very long journey and many nights^ encampment by the 
way, they at length arrived on the Namaeai-SipUy where 
they fell in with the Mengwe, who had likewise emigrate^ 
from a distant country and had struck upon this river some- 
what higher up. Their object was the same with that of the 
Delawares: they were proceeding on to the eastward until 
they should find a country that pleased tliem. The spies 
which the Lenape had sent forward for the purpose of rec- 
onnoitring, had, long before their arrival, discovereci that 
the country east of the Mississippi was inhabited by a very 
powerful nation, who had many large towns built on the 
great rivers flowing through their land. Those people (as I 
was told) called themselves Talligew or Tallegewi. . . . 
Many wonderful things are told of this famous people. 
They are said to have been remarkably tall and stout; and 
there is a tradition that there were giants among them, people 
of a much larger size than the tallest of the Lenape. It is re- 
lated that they had built to themselves regular fortifications 
or in trench ments, from whence they would sally out, but 
were g^enerally repulsed. I have seen many of the fortifica- 
tions said to have been built by them, two of which in par- 



ticular were remarkable. One of them was near the mouth 
of the River Huron, which empties itself into the Lake St. 
Clair on the north side of that lake, at the distance of about 
twenty miles north-east of Detroit. This spot of ground was, 
in the year 1776, owned and occupied by a Mr. Tucker. 
The other works, properly intrenchments, being walls or 
banks of earth regularly thrown up, with a deep ditch on 
the outside, were on the Huron River, east of the Sandusky, 
about six or eight miles from Lake Erie. Outside of the 
gateway of each of these two intrenchments, which lay 
within a mile of each other, were a number of large flat 
mounds, in which, the Indian pilot said, were buried hun- 
dreds of the slain Tallegwi whom I shall hereafter, with 
Col. Gibson, call Allege wi. Of these intrenchments, Mr, 
Abraham Steiner, who was with me at the time when I 
saw them, gave a very accurate description, which was pub- 
lished at Philadelphia in 1789 or 1790, in some periodical 
work the name of which I cannot at present remember. 

^* When the Lenape arrived on the banks of the Missis- 
sippi, they sent a message to the Alligewi to request permis- 
sion to settle themselves in their neighborhood. This v?aa 
refused them, but they obtamed leave to pass through the 
couritry and seek a settlement farther to the eastward. They 
accordingly began to cross the Namaesl-Sipu, when the Al- 
lege wi, seeing that their numbers were so very great, and in 
fact they consisted of many thousands, made a furious at- 
tack upon those who had crossed, threatening them all with 
destruction if they dared to persist in coming over to their 
side of the river. Fired at the treachery of these people 
and the great loss of men they had sustained, and, besides, 
not being prepared for a conflict, the Lenape consulted on 
what was to be done, — whether to retreat in the best man- 
ner they could, or to try their strength and let the enemy 
see that they were not cowards, but men, and too high- 
minded to suffer themselves to be driven off before they had 
made a trial of their strength and were convinced that the 
enemy was too powerful for them. The Mengwe, who had 
hitherto been satisfied with being spectators from a distance, 
offered to join them on condition that after conquering the 
country they should be entitled to share it with them. 
Their proposal was accepted, and the resolution was taken 
by the two nations to conquer or die. 

** Having thus united their forc^, the Lenape and Meng- 
we declared war against the Alligewi, and great battles 
were fought, in which many warriors fell on both sides. 
The enemy fortified their large towns and erected fortifica- 
tions, especially on large rivers or near lakes, where they 
were successfully attacked and sometimes stoFtoed by the 
allies. An engagement took place in which hundreds fell^ 
who were afterwards buried in holes, or laid together in 
heaps and covered over with earth. No quarter was given, 
so that the Allegewi at last, finding that their destruction , 
was inevitable if they persisted in their obstinacy, abandoned 
the country to the conquerors, and fled down the Mississippi 
River, from whence they never returned. 

*^The war which was carried on with this nation lasted 
many years, during which the Lenape lost a great number 
of their warriors, while the Mengwe would always hang 
back in the rear, leaving them to face the enemy. In tfee 
end the conquerors divided the country between themselves. 
The Mengwe made choice of the lands in the vicinity of the 
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Great Lakes and on their tributary streams, and the Lenape 
took possession of the country to the south. For a long 
period of time, some say many hundred years, the two 
nations resided peacefully in this country, and increased 
very fast. Some of their most enterprising huntsmen and 
warriors crossed the great swamps, and, falling on streams 
running to the eastward, followed them down to the great 
bay river (meaning the Susquehanna, which they call the 
great bay river from where the west branch falls into the 
main stream), thence into the bay itself, which we call 
Chesapeake. As they pursued their travels partly by land 
and partly by water, sometimes near and at other times on 
the great salt-water lake, as they call the sea, they di^ov- 
€red the great river which we call the Delaware." 

If this tradition has any foundation in fact (and it certainly 
seems to have), there must have been a people to whom the 
name ^' Tallegwi " was applied, for on this a large portion of 
it hangs. Who were they ? Is it possible to trace them to 
any tribe of modern times ? The supposition of Col. Gibson 
mentioned by Heck welder, that the name survives in *' Alle- 
ghany," applied to the chief river and mountains of western 
Pennsylvania, is not generally accepted by linguists of the 
present day. Heckwelder was of opinion that ** Talligewi" 
was a word foreign to the Algonquin, which was simply 
adopted by the Dela wares. Dr. Brinton says, **It is not 
necessarily connected with Alleghany, which may be pure 
Algonquin. He (Heckwelder) says, 'Those people called 
themselves Talligeu or Talligewi.' The accent as he gives 
it, ^ Talligewi,' shows that the word is Tallike, with the sub- 
stantive verb termination, so that Talligewi means ' He is a 
Tallike ' or * It is of (belongs to) the Tallike ' " (** The Lenape 
and their Legends," p. 320). 

Heckwelder^s account, no doubt colored to some extent by 
his own interpretation, varies slightly from the tradition as 
given in the '^ Walam Olum." He intefprets Namaesi'Sipu 
by *^ Mississippi" because of his opinion that the migration 
was from the west. It is more probable that Mr. Hale is 
correct in assuming that it was some portion of the great 
river of the north (the St. Lawrence) which connects 
together and forms the outlet for the Great Lakes, possibly 
that portion which connects Lake Huron with Lake Erie. 
If this supposition be accepted, it would lead to the inference 
that the Talamatan — the people who joined the Delawares in 
their war with the Tallegwi — were Hurons or Huron- 
Iroquois previous to separation. Mr. Hale^s views on this 
question are expressed in the American Antiquariarif 
April, 1883, as follows : — 

'* The country from which the Lenape migrated was 
Shinake, the ' land of fir-trees ;' not in the west, but in the 
far north, — evidently the woody region north of Lake Su- 
perior. The people who joined them in the war against the 
Allighewi (or Tallegwi, as they are called in this record) 
were the Talamatan, a name meaning * not of themselves,^ 
whom Mr. Squier identifies with the Huroos, and no doubt 
•correctly, if we understand by this name the Huron- 
Iroquois people as they existed before their separation. The 
river which they crossed was the Messeesipe, the * Great 
Eiver ' beyond which the Tallegwi were found * possessing 
the east.' That this river is not the Mississippi is evident 
from the fact that the works of the mound-builders extended 
far to the westward of the latter river, and would have been 



encountered by the invading nations if they had approached 
it from the west long before they had arrived at its banks. 
The great river was apparently the Upper St Lawrence, 
and most probably that portion of it which flows from Lake 
Huron to Lake Erie, and which is commonly known as the 
Detroit River. Near this river — according to Heckwelder, 
at a point west of Lake St. Clair, and also at another place 
just south of Lake Erie — some desperate conflict took place. 
Hundreds of slain Tallegwi, as he was told, were buried 
under mounds in that vicinity. This precisely Accords with 
Cusick^s statement that ^ the people of the great Southern 
Empire had already penetrated to Lake Erie * at the time the 
'war began. Of course, in coming to the Detroit River from 
the region north of Lake Superior, the Algonquins would be 
advancing from the west to the east. . . . The passage 
already quoted from Cusick^s narrative informs us that the 
contest lasted perhaps one hundred years. In close agree- 
ment with this statement, the Delaware record makes it en- 
dure during the term of four head chiefs, who in succession 
presided in the Lenape councils. 

The passages of the Delaware record which refer to the 
Tallegwi, as translated by Dr. Brinton, are as follows: — 

*^ They (the Lenape) separated at Fish River (Nemassipi, sometimes 
written Mistissippi) ; the lazy ones remained there. 

CaMn-man was chief ; the Tallegwi possessed the east. 

Strong-Friend was chief; he desired the eastern land. 

Some passed on east; the Talega niler killed some of them. 

All say in unison, * War, war ! ' 

The Talamatin, friends from the north, come and all go together. 

The Sharp-one was chief; he was the pipe -bearer beyond the river. 

They rejoiced greatly that they should fight and slay the Talega 
towns. 

The Stirrer was chief ; the Talega towns were too strong. 

The Fire-builder was chief; they all gave to him many towns. 

The Breaker- in-pieces was chief ; all the Talega go south. 

He-has-pleasure was chief; all the people rejoice. 

They stay south of the lakes ; the Talamatin friends north of the 
lakes." 

Further on, and referring to a later period, are the follow- 
ing verses : — 

'* 14. The Rich-Down-River-Man was <^ief, at Talega River. 
... . ... 

18. Snow-hunter was chief; he went to the north land. 

19. Look-about was chief; he went to the Talega mountains. 

20. EsAt-Villager was chief; he was east of Talega. 

. . • . ... 

40. At this time whites came on the eastern senf. 
..••■«. 

42. Well-Praised was chief; he fought at the south. 

43. He fought in the land of the Talega and Koweta. 

45. White-Horn was chief; he went to the Talega, 

46. To the Hilini, to the Shawnees, to the Kanawhas." 

The reasons for identifying the Tallegwi or Talega of this 
tradition with the Oherokees, which will be more fully re- 
ferred to hereafter, are briefly as follows: 1st, The very 
close agreement in sound between Tsalake, the name the 
Oherokees gave themselves, and Tallegwi or Talega as given 
in the tradition; 2d, The fact that the traditions of the 
Oherokees refer to the region of the Upper Ohio as their 
former home; 3d, The statement of Bishop Ettwein that the 
last of the Oherokees were driven from the Upper Ohio 
about the yeaf 1700 (see Brin ton's *' Lenape and their Le- 
gends,*' p. 18); 4th, The testimony of the mounds; and^ 
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5th, The apparent identification of the two peoples in the 
Walam Olum itself in verses 42 and 43, Part V., where it 
states that 

*' Well-Praised was chief; he fought at the south. 
He fought in the land of the Talega and Coweta.'' 

As this part of the record refers to a much later period 
than that heretofore quoted, a date subsequent to the appear- 
ance of the whites on the continent (verse 40, Part V.), 
there can be no doubt that it alludes to the Talle^^wi in their 
southern home, to which, as stated in verse 59, Part IV., 
they had been driven. This supposition is apparently con- 
firmed by the fact that it connects with them the Koweta, or 
Creeks. Tins, together with the statement that the fighting 
was at the south, would seem to imply that they were then 
in their mountain home or historic seat. It is probable, as 
will be shown hereafter, that where it is stated, in verses 19 
and 20, that 

'' Look- About was chief; he went to the Talega mountains; 
East-Villager was chief; he was east of Talega,*' 

their position in the Kanawha valley is referred to, where 
the evidence indicates that they halted for some time on their 
Nvjy south. Cyrus Thomas. 

KIUMA-NJARO. 

Dr. Hans Meter, at a meeting of the Royal Geographical 
Society, London, on April 12, read a paper on his journey to the 
summit of Kilima-Njaro. As reported in Nature, after giving 
a short account of his expedition in 1887, and the discourage- 
ments to which he bad been subjected on two subsequent 
efforts to carry out his programme. Dr. Meyer went on to say, 
that, while the main portion of the caravan encamped in 
Marangu, he ascended with Herr Purtscheller and eight picked 
men through the primeval forest to a stream beyond, where he 
had encamped in the year 1887, at an altitude of 9,200 feet. 
There their large tent was pitched, straw huts were built for 
the men, and firewood collected. Accompanied by four men, 
they travelled for two more days up the broad, grassy, southern 
slones of Kilima-Njaro to the fields of rapilli on the plateau 
between Kibo and Mawenzi, and found there to the south-east 
of Kibo, under the protection afforded by some blocks of lava, 
a spot, at an altitude of 14,270 feet, well suited for the erec- 
tion of their small tent. As soon as the instruments and 
apparatus had been placed under cover, three of the men 
returned to the camp on the edge of the forest ; and only one, 
a Pangani negro, Mwini Amani by name, remained to share 
uncomplainingly their sizteen-days* sojourn on the cold and 
barren heights. » With regard to their maintenance, it had been 
arranged that ^ery third day four men should come Up with 
provisions from the lower camp in Marangu to the central 
station on the edge of the forest, and that two of the men 
stationed there should thence convey the necessary food to them 
in the upper camp, returning immediately afterwards to their 
respective starting- places; and this, accordingly, was done. 
Firewood was supplied by the roots of the low bushes still 
growing there in a few localities, and their negro fetched a 
daily supply of water from a spring rising below the camp. 
In that manner they were enabled, as if from an Alpine Club 
hut, to carry out a settled programme in the ascent and sur- 
veying of the upper heights of Kilima-Njaro. The ice-crowned 
Kibo towered up steeply another 5,000 feet to the west of 
their camp, itself at an altitude of 14,800 feet. On Oct. 3 
they undertook their first ascent. The previous day they had 
resolved to make the first attempt, not in the direction chosen 
by him in 1887, but up a large rib of lava which jutted out to 
the south-east, and formed the southern boundary of the deep- 
est of the eroded ravines on that side of the mountain. 

Their plan of cperations, which they succeeded in carrying 



out, was to climb this lava-ridge to the snow-line, to begin from 
its uppermost tongue the scramble over the mantle of ice, and 
endeavor to reach by the shortest way the peak to the south of 
the mountain, which appeared to be the highest point. It was 
not till half -past seven o'clock that they reached the crown of 
that rib of lava which had been their goal from the very first, 
and, panting for breath, they b^;an to pick their way over the 
bowlders and debris covering the steep incline of the ridge. 
Every ten minutes they bad to pause for a few moments to 
give their lungs and beating hearts a short breathing space; 
for they had now for some time been above the height of Mont 
Blanc, and the increasing rarefaction of the atmosphere 'was 
making itself gradually felt. At an altitude of 17,220 feet 
they rested for half an hour. Apparently they had attained an 
elevation superior to the highest point of Mawenzi, which the 
rays of the morning sun were painting a ruddy brown. Below 
them, like so many mole-heaps, lay the hillocks rising from 
the middle of the saddle. A few roseate cumulus-clouds floated 
far over the plain, reflecting the reddish-brown laterite soil of 
the steppe; the lowlands, however, were but jdimly visible 
through the haze of rising vapor. The ice -cap of Kibo was 
gleaming above their heads, appearing to be almost within 
reach. Shortly before ten o'clock they stood at its base, at an 
elevation of 18,270 feet above sea-level. At that point the 
face of the ice did not ascend, hut almost immediately after- 
wards it rose at an angle of thirty -five degrees: so that, with- 
out ice-axes, it would have been absolutely impracticable. 

The work of cutting step» in the ice began about half-past 
ten. Slowly they progressed by the aid of the alpine rope, the 
brittle and slippery ice necessitating every precaution. They 
made their way across the crevices of one of the glaciers that 
projected downwards into the valley which they had traversed 
in the early morning, and took a rest under the shadow of an 
extremely steep protuberance of the ice-wall at an altitude of 
19,000 feet. On recommencing the ascent, the difficulty of 
breathing became so pronounced that every fifty paces they had 
to halt for a few seconds, bending their bodies forward, and 
gasping for breath. The oxygen of the air amounted there, at 
an elevation of 19,000 feet, to only 40 per cent, and. the 
humidity to 15 per cent, of what it was at sea- level. No 
wonder that their lungs had such hard work to do. The surface 
of the ice became increasingly corroded. More and more it took 
the form which Otkssfeldt, speaking of Aconcagua in Chili,, 
called nieve penitente. Honeycombed to a depth of over six 
feet in the form of rills, teeth, fissuies,and pinnacles, the ice- 
field presented the foot of the mountaineer with difficulties akin 
to that of a **Karrenfeld.** They frequently broke through as 
far as their breasts, causing their strength to diminish with 
alarming rapidity. And still the highest ridge of ice appeared 
to be as distant as ever. At last, about two o* clock, after 
eleven hours' climb, they drew near the summit of the ridge. A 
few more hasty steps in the mOst eager anticipation, and then 
the secret of Kibo lay unveiled before them. Taking in the 
whole of Upper Kibo, the -precipitous walls of a gigantic 
crater yawned beneath them. The first glance told that the 
most lofty elevation of Kibo lay to their left, on the southern 
brim of the crater, and consisted of three pinnacles of rocK 
rising a few feet above the southern slopes of the mantle of ice. 

They first reached the summit on Oct. 6, after passing the night 
below the limits uf the ice, in a^pot sheltered by overhanging 
rocks, at an altitude of 15,160 feet, — an elevation corresponding 
to that of the summit of Monte Rosa. Wrapped up in their 
skin bags, they sustained with tolerable comfort even the 
minimum temperature of 12° F., experienced during the night, 
and were enabled, about three o'clock on the morning of Oct. 6,. 
to start with fresh energy on their difficult enterprise of climb- 
ing the summit; and this time Njaro, the spirit of the ice- 
crowned mountain, was gracious to them: they reached their 
goal. At a quarter to nine they were already standing on the 
upper edge of the crater, at the spot from which they had 
retraced their steps on Oct. 3. Their further progress from 
this point to the southern brim of the crater, although not easy,, 
did not present any extraordinary difficulty. An hour and a 
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half's further ascent brought them to the foot of the three 
highest pinnacles, which they calmly and systematically 
climbed one after another. Although the state of the atmos- 
phere and the physical strain of exertion remained the same 
as on the previous ascent, yet this time they felt far less 
exhausted because their condition morally was so much more 
favorable. The central pinnacle reached a height of about 
19,700 feet, overtopping the others by 50 to 60 feet. Dr. 
Meyer was the first to tread, at half -past ten in the morning, 
the culminating peak. He planted a small German flag, which 
he had brought with him in his knapsack, upon the rugged 
lava summit, and christened that— the loftiest spot in Africa — 
"Kaiser Wilhelm's Peak.'* After having completed the 
necessary measurements, the travellers were free to devote their 
attention to the crater of Kibo, of which an especially fine 
view was obtainable from Kaiser Wilhelm's Peak. The 
diameter of the crater measured about 6,500 feet, and it sank 
down some 600 feet in depth. In the southern portion the 
walls of lava were either of an ash-gray or reddish-brown 
color, and were entirely free from ice, descending almost 
perpendicularly to the base of the crater ; and in its northern 
half, the ice sloped downwards from the upper brim of the 
crater in terraces, forming blue and white galleriep of varying 
steepness. A rounded cone of eruption^ composed of brown 
ashes and lava, rose in the northern portion of the crater to a 
height of about 500 feet, which was partly covered by the more 
than usually thick sheet of ice extending from the northern 
brim of the crater. The large crater opened westwards in a 
wide cleft, through which the melting water ran off, and the 
ice lying upon the western part of the crater and the inner 
walls issued in the form of a glacier. What a wonderful con- 
trast between this icy stream and the former fiery incandescence 
of its bed I And above all this there reigned the absolute 
silence of inanimate nature, forming in its majestic simplicity 
a scene of the most impressive grandeur. An indelible impres- 
sion was created in the mind of the traveller to whom it had 
once been granted to gaze upon a scene like that, and all the 
more when no human eye had previously beheld it. And cer- 
tainly, as they sat that evening in their Jittle tent, which they 
finally reached at nightfall, after a most arduous return march 
through the driving mist, and carried their thoughts back to 
the expeditions of 1887 and 1888, they would indeed have 
changed places with no one. After giving further details of 
the expedition, Dr. Meyer said that on Oct. 30 they sorrow- 
fully bade farewell to Kilima-Njaro, the most beautiful and 
interesting, as well as the grandest, region in the Dark 
Ck>ntinent. 



NOTES AND NEWS. 
There are said to be at least a hundred thousand acres of 
phosphate rock scattered through the western part of the State of 
Florida. The deposits average ten feet in depth, and afe rich in 
phosphate of lime. 

— The new government dry-dock at the Brooklyn Navy Yard, 
which has been in process of construction a little more than two 
years, was formally opened on the 10th instant, the double- turret 
monitor **Puritan" being the first vessel docked. The dock is 580 
feet long, with an extreme width of 180 feet 4 inches, and a depth 
of 33 feet 8 inches. The depth of water over the gate-sill at the 
entrance is 25 feet 6 inches at high water. The pumps have a 
capacity of 80,000 gallons per minute, and can empty the dock, 
when no vessel is in it, in an hour and a half. 

— Summer courses for 1890 at Harvard University in the follow- 
ing-named subjects will be given : four courses in chemistry (viz., 
general elementary chemistry, qualitative analysis, quantitative 
analysis, and organic chemistry), a course in botany, two courses 
in physics (viz., elementary physics and a higher course in experi- 
mental physics), two courses in geology (viz., an elementary 
course given in Cambridge, and an advanced course given in the 
field in New York, Connecticut, and Massachusetts), three courses 
in French, two courses in German, two courses in field engineer- 
ing (viz., topographical and railroad surveying), a course in physi- 
cal training, courses in the Medical School. These courses are 



chiefly clinical, and are designed for graduates and advanced 
students. For information concerning all courses, except those 
in the Medical School, address the secretary of Harvard Univer- 
sity, CambrMge, Mass. For information concerning the courses 
in the Medical School, address the secretary of the Harvard Medi- 
cal School, Boston, Mass. 

— The "Princess Louise,'' which arrived at Victoria, B.C., 
from Skidegate and way ports, on the evening of April 24, brought 
news that on Feb. 24 an earthquake shock was felt on all the 
islands around Skidegate, especially on the west coast of Queen 
Charlotte Islands, where a few old shanties were levelled to the, 
ground. The totem-poles of the Indians shook like leaves, and in 
some places the earth was cracked. The shock lasted for about 
thirty seconds, during which time the Indians were wild with 
fright. A number of them ran to the church and crowded in. 
Since that time there have been about twenty different shocks, the 
last one being on the 12th of April, although none were near as 
severe as the first. A very slight shock was felt in the Skeena. 

— State Geologist Winslow of Missouri made a report. May 6, to 
Gov. Francis, of the operations of his bureau during the month of 
April. During the month the work of the survey progressed 
most favorably, not having been interrupted by the variable con- 
ditions of weather which caused serious hinderance during the 
month of March. Excellent progress has been made in the de- 
tailed mapping of the coal- fields, so that now an area of over two 
hundred square miles has been covered, and is ready to be plotted 
on the tinal sheet. Field-work in connection with the investiga- 
tion of the zinc and lead deposits was suspended early in April, 
and since that time Mr. Jenny and his ^assistant have been busy 
preparing a report of their operations and results, which will be 
published in a forthcoming bulletin. E^ly in April the investi- 
gation of the clay deposits in the vicinity of St. Louis was begun, 
and a reconnaissance of the area including these deposits is com- 
pleted, and some samples are collected. Work in Iron and other 
south-eastern counties was interrupted in the early part of the 
month, but since then has been prosecuted continuously, and 
much has been accomplished in the systematic mapping of this 
section of the State. The examination of the mineral waters of 
the State has also made considerable advance. Springs have been 
visited in Henry, St. Clair, Benton, and Johnson Counties, and 
samples of water for analysis have been collected from a dozen 
different localities. During the month, Bulletin No. 1, the first 
publication of the survey, has been prepared, published, and dis- 
tributed, nearly fifteen hundred copies having been sent out to 
people in the State and elsewhere. Cases for the State cabinet 
have been put up in one of the rooms of the survey, and are now 
nearly in a condition to receive specimens. The collections of the 
survey already include over eight hundred specimens. Some of 
these have been prepared, and will be labelled for exhibit in 
these cases. 

— Mrs. Isabel Mallon has been added to the editorial staff of 
The Ladies' Home Journal of Philadelphia. Her new position 
makes her the best-paid fashion- writer in the country. 

— Three cash prizes, of fifty, thirty, and twenty dollars respec- 
tively, are offered by Public Opinion , the eclectic weekly maga- 
zine of Washington, D.C., for the three best essays, not exceeding 
two thousand words, on the subject **The Study of Current 
Topics as a Feature of School, Academic, and College Education.' 
The papers must reach Public Opinion prior to June 15, and the 
award will be made by a committee of three well-known educe- 
tors, to be selected and announced before the close of the compe- 
tition. The prize essays will be published over the signatures o 
the writers July 5. Particulars of the contest may be had by 
addressing the editor of Public Opinion, 

— Bulletin No. 1 of the Missouri Geological Survey, just issued, 
contains a report of the State geologist, Arthur Winslow. and 
an article by him on "The Coal-Beds of Lafayette County;" "The 
Building Stones and Clays of Iron, St. Frangois, and Madison 
Counties," by G. E. Ladd; "The Mineral Waters of Saline 
County," by A. E. Woodward; and "A Preliminary Catalogue of 
the Fossils occurring in Missouri," by G. Hambach. This buUe- 
tin is the first of a series to be issued at intervals. 
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MENTAL SCIENCE. 

Motor Expression of Ideas.^ 

A GBEAT deal of study has lately been given to the phenomena 
of automatism in their various and perplexing forms. There has 
been accumulated a large number of the extreme cases in which 
persons write down quite elaborate sentences and are unconscious 
of doing so, and the view has been advanced that we have here 
the minute beginnings out of which develop these peculiar cases 
of the separation of personality intx) two or more egos. It is, how- 
ever, the study of the more normal cases, in which the psycho- 
logical factors are more easily analyzed, that seems to be promising 
of interesting and practical results. The typical experiment 
consists in fixing the attention of the subject in one direction, 
placing in his hand a pencil, and observing what will result if the 
hand holding the pencil be tempted to move. With some subjects 
there results a very clearly written word or words reflecting what 
was uppermost in their thoughts. The subject is often as sur- 
prised as any one, having no consciousness of what be had done. 
M. Gley, who has tried the experiment with a number of persons, 
offers the suggestion that this motor automatism may be a part of 
a general mental tendency. It is well known that some persons 
do their mental representation by vieual pictures, others mainly 
by sounds, and a third variety by motor images. The last class 
would be represented by those who gesticulate as they speak, who 
think aloud as it were, who talk to themselves; and, in shprt, to 

* BuUetino de la S ciete de Psychologie Physiologique, 1889. 



whom thinking is action. It is likely that with such persona 
thought expresses itself in action more easily than in others, and 
hence this automatic writing becomes related to a better under- 
stood class of phenomena. The suggestion is capable of an ex- 
perimental verification, and well deserves it. 

A New Use of Auto-Suggestion.^ 

The acting-cut of a suggestion imposed upon an hypnotic sub- 
ject by the hypnotizer has been compared to the self-impoeing of 
a taek or a vow! In both cases there is more or less possibility of 
the suggestion failing to lie enacted, depending largely on the 
opposition to the normal habits and powers of the individual that 
the suggestion arouses. This power is very different in different 
per^one, and we have a good illustration of it in the relative diffi- 
culty different persons have of suggesting themselves to sleep at 
night. It is similarly possible to train a good hypnotic subject to 
put himself to sleep either by imagining that the operator were 
doinsz: it or by observing a certain ceremony, and so on. A large 
part of the wonderful cures ao constantly brought before the pub- 
lic may be viewed as in<»tances of HUto-suggestion. Dr. Buret has 
shown thit this pnver miy b3 utilized in cases of crime hypnoti- 
cally suggested. A patient wishing to be hypnotized oftener than 
he could be attended to. was tau^rht to hypnotize himself, and 
with good success. The suggestion %va8 given to him to commit 
a theft, which h<$ promptly did. Upon awakening, he forgot all 
al)out it. and it was impossible to get him to acknowledge the 
deed. He was then told to hypnotize himself for the purpoae of 
recalling the circumstances of the case. He awoke, and volun- 
tarily told the whole story just as it happened. The same experi- 
ment was successfully made upon other subjects ; and the concla- 
sion drawn by Dr. Burot is, that auto-suggestion offers a safe and 
useful method of discovering the hypnotic origin of a crime. 

An Interesting Case of Brain Localization.^ 

There is in Paris a mutual autopsy society, each member of 
which pledges his body to be dissected after his death by the rest. 
Special attention is given to the brain, and the society is composed 
of well known scientists. In this way M. Manouvrier made a 
careful study of the brain of M. Adolphe Bertillon, and in a 
supplementary note calls attention to a. few peculiarities of special 
interest. It appears that M Bertillon was deaf in the left ear, 
and had been so from infancy. The sense of hearing having been 
localized in the first temporal convolution, this part of the brain 
on both sides was examined to see whether there was any differ- 
ence in the development of the two halves of the brain. It was 
found that while on the left side this convolution was well devel- 
oped, with a number of slight ridges and furrows in it, on the 
right side it was smaller and without these characteristics (the 
centre for each ear is located in the opposite hemisphere of the 
brain). While, of course, a single observation of this kind is far 
from conclusive, yet the method is one promising to corroborate 
generalizations otherwise reached, and to suggest and explain 
peculiarities based upon the individual capabilities. 

Visualized Sounds. 

A correspondent of Nature sends an interesting account of 
association of visual images with the sounds of musical instru- 
ments. * ' The sound of an oboe brings before me a white pyramid 
or obelisk, running into a sharp point; the point becoming more 
acute if the note is acute, blunter if It is grave. The obelisk ap- 
pears to be sharply defined and solid if the note is loud, and vague 
and vaporous if it is faint. All the notes of the 'cello, the 
high notes of the bassoon, trumpet, and trombone, and the low 
notes of the clarinet and viola, make me see a flat undulating 
ribbon of strong white fibres. The tone of the horn brings before 
me a succession of white circles of regularly gradated sizes, over- 
lapping one another. These circles and the ribbon float past me 
horizontally, but the point of the obelisk seems to come to tne.*' 
The writer addt*. that, though she has been accustomed to bearing 
music all her life, these effects have been noticed only for five 
years, in which time they have become more frequent and clearer. 
If she is familiar with the score of a piece, these visualizations seem 
to slightly precede the actual sounds. The images are distinctly 
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seen floating about half way between the seer and the orchestra. 
While the explanation of these peculiar associations is as yet very 
defective, th(* possibility of their anticipating the sounds and their 
comparatively recent growth, are interesting features of his case, 
from which a possible explanation might proceed. 

Physical and Mental Powers. 

A number of physical measurements have been made upon 
2,184 Cambridge students within the past few years, and Dr. Venn 
has tabulated these for the purpose of comparing mental with 
physical faculty. The measurements taken were the distfnce at 
which '^diamond" type could be read; the maximum pull exerted, 
as in the act of stretching a bow; the maximum E^queeze of each 
hand; the head volume, which is the product of the extreme 
length, by the extreme breadth, by the height above a given plane ; 
the lung capacity ; and the height and weight. The men were 
further classified according to scholarship in three grades, A^ B, 
and C, and the averages of all the measurements were separately 
tabulated for the three grades. As comparatively large and 
homogeneous groups are dealt with, any correlation of superior 
physical with superior mental capacity should be evident. The 
tables, however, show that there is no practical difference in any 
of the physical averages between the three grades, except in one 
respect, the strength of pull. Here the lowest grade has the 
largest average, while the highest grade has the lowest. Dr. Venn 
interprets this to mean that each grade of students has about the 
same general physical development, but that strength of pull is 
something that results from special devotion to athletic sports, 
and that it is ttie men who do not devote themselves so assiduously 
to scholarship who have most time and inclination to develop this 
side of their physical culture. One other distinction is also note- 
worthy : it is that the head volume of the first grade in scholar- 
ship is greater than in the lowest grade. The difference amounts 
to about one seventh of the size of the head. How important this 
fact may t)e must be determined by future statistics. When tabu- 
lated according to age (nine-tenths of the men are between nine- 
teen and twenty-four years of age), it seems clear that the heads 
of university students keep on growing at least until the age of 
twenty-four, while in the population generally the growth stops at 
nineteen years. The hei);ht of the physical powers seems to be at- 
tained at the twenty -s^ond or the twenty-third year. While these 
results are in agreement with the modem theory of the relation 
of mind and body, they show the necessity of distinctive measure- 
ments and careful interpretation, if sure results are to be obtained. 



HEALTH MATTERS. 

Nose-Bleed. 

Obstinate nose-bleeding is frequently one of the most difficult 
things to check. Several aggrava(;^d cases have lately occurred 
at the Hospital of the University of Pennsylvania. As a last re- 
sort, Dr. D. Hayes Agnew tried ham-fat with great success. Two 
large cylinders of bacon were forced well into the nostrils, and 
the hemorrhage ceased at once. This is a very simple remedy, 
and one which should be remembered for cases of emergency in 
the country. 

Groand- Water and Typhus. 

It is well known that a connection has been observed (in Munich 
and other towns) between ground-water and typhus; the disease 
gaining force as the water goes down, and declining as the water 
rises. It is thought that certain decompositions are favored by 
air taking the place of water in the ground. While in former 
years Hamburg has exemplified this effect, says Nature, the last 
typhus epidemic there, according to Professor Brtlckner, was 
quite in discordance with the variations of ground-water. From 
1838, it is^ stated, the typhus mortality in Hamburg steadily fell 
from 19 to 2 or 3 per 1000; but from 1885 it rose again to 9 ; 
and whereas before 1885 the epidemic was a summer one, with 
its maximum in August, it now became a winter one, with max- 
imum in December. The curve of ground- water continued to have 
the same course as before. Professor Bruckner points out that 
this epidemic of 1884-b7 corresponded in time with certain harbor 



works being carried out at Hamburg; and he attributes it to the 
upturning of enormous masses of earth, the abode of numberless 
bacteria, whose diffusion among the inhabitants was thus facili- 
tated. 

The Physiology of Taste. 

The localization of the different forms of taste sensations is a 
subject which is usually cursorily passed over in text-books, with 
the statements that the posterior third, the tip, and sides of the 
tongue only are sensitive; that-^weet substances are best perceived 
by the tip, bitter ones at the back; and so on. In a German 
medical journal is an abstract of interesting observations by 
Oehrwall, who, by the aid of a lens, stimulated the individual 
papillsB by means of a fine brush dipped in solutions of sugar, 
quinine, acetic acid, and salt. He found that, as had before been 
observed, the circumvaliate papillsB were particularly sensitive, 
but that on the sides and tip the fungiform papillsB only were 
sensitive. He estimated that in the whole tongue there were 350 
to 400 of these papillas, of which he found 125 only to respond to 
stimuli. Many of them appeared to be excited by all four of the 
substances employed, but in other cases papillfie were found to 
res(>ond to one form of stimulus but not to another. Thus nine- 
teen per cent responded to acetic acid, but not to sugar; twenty- 
four per cent which were sensitive to acid were unaffected by 
quinine ; while fifteen per cent which recognized sugar did not 
respond at all to the application of quinine. All of the papillas 
were sensitive to touch, pain, heat, and cold. When stimulated 
by a mild fa radio current, an acid taste only was excited. He 
confirmed the observations of older authors, that most of the 
anterior t^t>- thirds of the dorsum of the tongue was devoid of 
gustatory papillae. 

The Pre-Frontal Region of the Brain. 

Modem physiologists, says a Berlin correspondent of the Lan-- 
cet, regard the pre-f rental part of the brain as the seat of charao- 
tt'r and intellect. After the removal o^ this part in dogs and 
monkeys, no paralysis of any muscles or loss of sensibility occurs, 
but singular changes in the behavior, emotions, and character of 
the animals have been observed. They become livelier, restless, 
impatient, irritable, quarrelsome, and violent. Their movements 
seem purposeless, and their attention to what is going on around 
them, and their intelligence, are/liminished. These observations 
have been confirmed by similar phenomena in the case of human 
beings. Tlie well-known "Crowbar case," described by the 
American physician Dr. Harlow, is one in point. A young man 
was busy tamping a bursting-charge into a rock with a pointed 
iron rod, when the charge suddenly exploded and the rod entered 
his head under the angle of the lower jaw, came out in the fron- 
tal region, and was found some distance off, covered with blood 
and brain-substance. He became childish, wilful, fickle, and 
restless, and suffered loss of intellectual power. GraduaHy, how- 
ever, these symptoms disappeared: he recovered, and lived for 
thirteen years. His skull is preserved in Harvard University. 

Gastric Jaice and Pathogenic Germs. 

Drs. Kurlow and Wagner, in a paper on *<The Influence of 
Oastnc Juice on Pathogenic CTerms," which they publish in the 
Frac^, describe some interesting experiments which they have made 
on this subject, from which they are led to the conclusion that con- 
stant or specific microt)es do not exist in the stomach; and those 
which enter it, together with sputum, food, or other ingest a, are 
only accidental and temporary residents, and cannot live in the nor- 
mally acid contents of the stomach. Gastric juice is, according 
to the authors' experiments, an exceedingly strong germicidal 
agent, and when living bacilli get into the intestinal canal it is 
due to various conditions entirely independent of the gastric juice. 
When the latter is normal and in full activity, only the most pro- 
lific microbes, such as tubercle bacilli, the bacilli of anthrax, and 
perhaps the staphylococci, escape its destructive action; all others 
are destroyed in less than half an hour. Similar influences exist 
in the iutestines, as proved by inoculations with the cholera ba- 
cilli. On the latter subject the authors intend making further 
experiments. 
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Caitson or Tttnnel 

As ODe of the New York members of the board of consultants 
of St. Francia Hospital, Jersey City, J. Leonard Ck)ming, M.A., 
M.D.,,of New York, had the rare opportunity of studying a num- 
ber of cases of that remarkable affection known as the **caisson" or 
"tunnel disease," which he reported in the Medical Record for 
May 10, 1890. ThQ disease is au affection of the spinal cord, due 
to a sudden transition from a relatively high atmospheric press- 
ure to one much lower. Hence, those who work in caissons, or 
submerged tunnels, under an external pressure of two atmos- 
pheres or more, are liable to be attacked by the disease shortly af- 
ter leaving the tunnel. The seizure never, however, occurs while 
the subject is in the caisson, or, in other words, while he remains 
under pressure. 

The chief clinical features of the disease are pain, which may 
be relatively mild, as when confined to some portion of one or 
more extremities, or of frightful intensity, as when it appears in 
the ears knees, back, or abdomen; ansrathesia and paralysis, 
usually of paraplegic type; bladder symptoms, assuming the form 
of retention or incontinence; and, more rarely, rectal disturbances 
(usually incontinence). 

In cases, of moderate severity the patient usually recovers in a 
few days or weeks, while in the very severe ones he gradually 
loses strength, and eventually succumbs. Besides these extreme 
phases of the disease, there is an intermediate class of cases in 
which the patient, though grievously ill, may recover sufficiently 
to get about with sticks, or even unassisted. In these cases re- 
covery is, however, but partial, the subject remaining more or 
less feeble and hypersBsthetic during the remainder otiffis life. 

Since Triger, a French engineer, first described the characteris- 
tic pains of the caisson-disease in 1841> the affection has several 
times received attention at the hands of European physicians who 
were in a position to observe it in connection with the diving-bell, 
bridge-building, mining, and other operations requiring the use 
of compressed air. 

In the United States several opportunities of studying the dis- 
ease have occurred during the last few years. The most note- 
worthy of such occasions were the construction of the St. Louis 
Bridge in 1868, the Brooklyn Bridge at New York about the same 
time, and the Hudson River Tunnel at a later date. 

The Inefficiency of Sand Filters. 

Drs. Frankel and Piefke of Berlin have recently made an ex- 
haustive study on the filtration of drinking-water through sand 
{Zeitschrift far Hyffiene, No. 1,.1890). Their experiments con- 
clusively prove, says Medical News, that the danger of infection 
from impure water is only slightly reduced by filtration through 
sand ; bacteria passing through at all times, but in larger num- 
bers just after the filter has been cleaned, and again after it has 
been in use for some time. 



LETTERS TO THE EDITOR. 

*«* Correspondents are requested to be as brief cm possible. Hie wtiter^s name 
is in all caies required as proof of good faith. 

The editor will be glad to publish any queries consonant with the character 
of the journal. • 

On request, twenty copies of the number containing his communication will 
be furnished free to any correspondent. 

Census of Hallucinations. 

May I ask for the publicity of your pages to aid me in procur- 
ing cooperation in a scientific investigation for which I am re- 
sponsible? I refer to the •* Census of Hallucinations," which was 
begun several years ago by the Society for Psychical Research, 
and of which the International Congress of Experimental Psj - 
chology at Paris, last summer, assumed the future responsibility, 
naming a committee in each country to carry on the work. 

The object of the inquiry is twofold: 1st, to get a mass of facts 
about hallucinations which may serve as a basis for a scientific 
study of these phenomena; and, 2d, to ascertain approximately 
the proportion of persons who have had such experiences. Until 
the average frequency of hallucinations in the community is 
known, it can never be decided whether the so-called *< veridical" 



hallucinations (visions or other " warnings" of the death, etc., of 
people at a distance) which are so frequently reported, are acci- 
dental coincidences or something more. 

Some eight thousand or more persons in England, France, and 
the United States, have already returned answers to the question 
which heads the census- sheets, and which runs as follows: — 

*<Have you ever, when completely awake, had a vivid impres- 
sion of seeing or being touched by a living being or inanimate ob- 
ject, or of hearing a voice; which impression, so far as you could 
discover, was not due to any external physical cause? ^ 

The congress hopes that at its next meeting, in England in 
1392, as many as fifty thousand answers may have been collected. 
It is obvious that for the purely statistical inquiry, the answer 
** No " is as important as the answer <* Yes." 

I have been appointed to superintend the census in America, 
and I most earnestly bespeak the co-operation of any among your 
readers who may be actively interested in the subject. It is clear 
that very many volimteer canvassers will he needed to secure 
success. Eaeh census-blank contains instructions to the collec- 
tor, and places for twenty-five names; and special blanks for the 
** Yes " cases are furnished in addition. I shall be most happy to 
supply these blanks to any one who will be good enough to make 

application for them. Wm. James« 

Harvard Uniyersity, Cambridge, Mass., May 10. 



The Winnebago County (Iowa) Meteorites. 

On Friday evening. May 2, 1890, at 5.15 p.m , standard western 
time, a meteor was observed over a good part of the State of 
Iowa, and is described as a bright ball of fire, moving from west to 
east, leaving a trail of smoke which was visible for some minutes. 
It was accompanied by a noise likened to that of heavy cannonad- 
ing or of thunder; and many people rushed to the doors, thinking 
it was the rumbling of an earthquake. Substantiated reports 
have been received from Des Moines, Mason City, Fort Dodge, 
Emmetsburg, Algonia, Ruthven, Brett, and Forest City. The 
noise was also heard at Sioux City. Some of these places were at 
a 4i8tance of over a hundred miles from the point where the meteor 
fell. It exploded about eleven miles north of Forest City, Win- 
nebago County, in the centre of the nortnem part of Iowa, lati- 
tude 48^ 15', longitude 93^ 45' west of Greenwich, near the Minne- 
sota State line. The fragments were scattered over a considerable 
surface of ground. Up to the present time, there have been found 
a 104-pound, a 70-pound, and a 10-pound mass, and a number of 
fragments weighing from one to twenty ounces each ; and a part 
of the main mass of the meteorite is believed to have passed over 
into Minnesota. The pieces are all angular, with rounded edges. 

This meteorite is a typical chrondite, apparently of the type of 
the Parnallite group of Meunier^ which fell Feb. 28, 1857, at 
Pamallee, India. The stone is porous, and when it is placed in 
water to ascertain its specific gravity, there is a considerable 
ebullition of air. The specific gravity, on a fifteen-gramme piece, 
was found tabe 8.038. The crust is rather thin, opaque black, 
not shining, and, under the microscope, ia very scorious, resem- 
bling the Knyahinya (Hungary) and the West Liberty (Iowa) 
meteoric stones. A broken surface shows the interior color to be 
gray, spotted with brown, black, and white; the latter showing 
the existence of small specks of meteoric iron from one- tenth 
to four-tenths of a millimetre across. Troilite is also present 
in small rounded masses of about the same size. On one broken 
surface was a very thin seam of a soft black substance, evidently 
graphite (?), and soft enough to mark white paper ; a felspar 
(anorthite?) was also observed, and enstatite was also present. I 
present a paper on this meteorite at the meeting of the New 
York Academy of Sciences, May 12, and will give full particulars 
at the next meeting. 

This is the fourth meteorite that has been seen to fall in Iowa. 
The other three falls were as follows: at Hartford, Linn County, 
Feb. 25, 1847; at West Liberty, Iowa County, Feb. 12, 1875; and 
the great fall of siderolites at Esther ville, Emmet County, May 
10, 1879, which fall comprised over two thousand pieces weigh- 
ing from a tenth of an ounce to four hundred pounds. 

George F. Kunz. 

New York, May 8. 
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A REMARKABLE meteor, on#meteoric shower, passed over this 
State at 5.80 p.m., Friday, May 2. In spite of the brightness of 
the sun, shining at the time in a nearly cloudless sky, the light of 
the meteor was very noticeable. Its great size, .powerful illumi- 
nation, discharge of sparks, comet-like tail three to five degrees 
in length, and the great train of smoke which marked its coujrse 
for a full ten minutes after its passage, made a strong and lasting 
•impression on the minds of all who saw it. UnforfUnately the 
clamor over an exciting game of ball prevented the m^ny mem- 
bers of the college who saw it from making as careful observa- 
tions as they would otherwise have done: so it was impossible to 
tell whether its passage was accompanied by sound or not, al- 
though fanners near here report a faint hissing noise. It ap- 
peared to enter the atmosphere about twenty to thirty degrees 
south of the zenith, and, descending at an angle of about fifty to 
sixty degrees, passed below the horizon north-north-west of this 
place. By telegraphing, one small meteorite weighing one- fifth 
of a pound, and several fragments from a 70-pound one, were se- 
cured, and analyses and microscopic sections at once made. They 
contain a large amount of metal for the *' stone " class of meteor- 
ites. 

Following is the analysis of the matrix of the 70-pound mete- 
orite: silica, 47.03; iron oxide, 29.43; oxide aluminium, 2.94; 
lime, 17.58; magnesia, 2.96; total, 99.94. 

The specific gravity is 2.68. The shower covered an area at 

least two and a half miles long by one wide, near Forest City, lo. 

^ There the meteorites are said to have fallen in great numbers ; 

and already many have been found, varying from a few ounces 

to sixty or seventy pounds in weight. 

It seems worthy of mention, that, in accordance with theories 
entertained here, a 100- pound aerolite has just been found In Kos- 
suth County, some thirty or forty miles farther north. These 
meteorites all have the characteristic burned, blackened surfaces. 
Within they are light gray, interspersed with innumerable irreg- 
ular spots of iron. The many exaggerated and excited reports 
make it difficult to get at facts: so it seems best for the present to 
make only a preliminary statement and analysis, until we can 
make a full and accurate report on this last and highly interest- 
ing Iowa meteor. Joseph Torrey, Jr. 

Erwin H. Barboxtr. 

Iowa College, Orinnell, May 9. 
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Die Entstehung der Arten durch rdumliche Sondefung, Von 
MoRiTZ Wagner, Basel, 1889. 8®. 

MoRiTz Wagner, traveller and journalist, was bom Oct. 8, 
1813, at Bayreuth, and died at Munich, May 30, 1887, by his own 
hand. He regarded the principal achievement of his life to have 
been the enunciation of his theory of the origin of species by 
geographical separation. He wished, toward the close of his life, 
to publish a comprehensive work on this theory ; but an accident 
having crippled him, and illness interfering, he never carried out 
his purpose. His nephew and namesake. Dr. Moritz Wagner, 2d, 
of Baden by Zurich, has collected most of the elder Moritz' essays 
in a single bulky volume, to which he has added his own <* rider" 
m the shape of a speculative dissertation on the origin of life and 
the evolution of species, and prefixed a memoir by Von Scherzer. 
In judging of Wagner, we have to remember always that journal- 
ism was his profession and means of support, and that natural 
history, though his favorite study, always occupied a second place 
until the latter part of his life. His father was a school-teacher 
in poor circumstancfs, and with six children. Young Moritz 
shoM'ed his master passion by keeping animals and making large 
collections. When only fifteen years, he contributed editorial 
ariicl.es to some of the local newspapers of Augsburg, where his 
family were then living. In 1836, when twent>-three years old, 
he undertook his first journey, going to northern .Africa, where 
he secured an appointment to accompany the French Army in 
Algiers. The necessary preliminary outlay was covered by ad- 
vances made by his brothers and friends, and all the expenses 
were finally met by the sale of his collections and the earnings of 



his pen. He sent frequent letters to the Augtburger AUgenieine 
Zeitung^ then as now a leading journal. These letters were 
eminently sucoessful ; and from this time on, Wagner undertook 
one journey after another, earning the means by his writing. 
After his first journey he felt the lack of scientific training, and 
accordingly spent two years at Gottingen, studying geology prin- 
cipally, maintaining all the while his newspaper activity. His 
next enterprise was a journey to the Caucasus, Black Sea, and 
Persia, and later followed his principal journey. In company 
with Von Scherzer, he came to New York, May, 1852, travelled 
over the United States for a jear and in Central America for two 
years, much of the time collecting archssological material for the 
British Museum. His reputation as a writer and traveller attracted 
the favor of the King of Bavaria, who gave him liberal aid for 
another long exploring journey to Central and South America. 

Except as regards the Australian and polar regions,*' Wagner 
possessed an intimate acquaintance with all the principal faimas 
and floras of the world, and the central interest of all his work 
lies in the study of the geographical distribution of species. The 
phenomenon which attracted his attention most was that of closely 
allied species occupying separated areas of distribution. Thus 
among rattlesnakes, all of which are American, Crotalus durissuft 
belongs to the Atlantic fauna; C. rhomibifer, to Central America; 
C. miliariua, to the south-western United States ; C. ttrgeminvSt 
to the Rocky Mountains; C. horriduSf to Brazil; and so on. Simi- 
lar instances recur in all classes of plants and animals. The most 
striking examples are furnished by the humming- birds, some of 
which are widely distributed, like our own TrochUua colubris^ 
which ranges from Mexico to Labrador, while others are exceed- 
ingly restricted, there being a number of species which are limited 
not merely to a single mountain, but also to certain altitudes. 
There is, sajs Gould, a new species about every thousand feet. 
The genus Orestrochilua occurs only at great heights, 10,000 feet 
and more, and is represented b}' distinct species on Aconcagua, 
Cotopaxi, Chimborazo, Cayambe, and other mountains. Oroatro- 
chilus chimborazo lives up to 16,000 feet, and hunts for flies above 
the snow limit. Wagner's writings give these examples and 
many others. This class of facts acquired an immense importance 
in his mind, and lf>d him to think that species always are distin- 
guished by separate areas of distribution; and as a corollary from 
this opinion he maintained that species arise by a common stock, 
having two or more areas of distribution, which become distinct 
or separated by some physical barrier, and that the separation 
causes the differentiation of the original single species into a cor- 
responding number of new species. 

The first formal announcement of his theory was made by Wag- 
ner in a brochure published at Leipzig in 1868, and entitled '< Die 
Darwin'sche Theorie und das Migrationsgesetz der Organismen.*^ 
He defended the theory in 1870 in a pamphlet on the influence of 
geographical isolation, and also in three articles published in the 
periodical Kosmos for 1880. All of these, and others bearing upon 
the subject, are included in the volume before us. Wagner's essays 
show the joumalis!:. They are all discursive and pleasant, it is easy 
to read along in them, but there is a complete absence of that for- 
midable marshalling of facts and unconquerable logic which is 
the stamp of Darwin's work. Wagner nowhere compiles all the 
facts of geographical isolation, nor enumerates those which con- 
flict with his theory, either to acknowledge their force or explain 
them away. He leaves us, moreover, completely in the dark aft 
to how geographical isolation cattses new species. All that he has 
done is to make the generalization that in a large class of cases 
closely allied species have distinct areas of distribution, — a fact 
which .indicates that separation is a favorable condition for the 
development of specie?, Imt does not prove it to be a cause. More- 
over, the fact that often closely allied species have similar or ev^n 
identical areas of distribution shows that s^iecies arise from other 
influences than mere separation. Nor can Wagner's theory ex- 
plain the phenomena of mimicry. These objections have all been 
urged against Wagner's theory of the origin of species,^ and their 
force has justly prevented the general accep'ance of the theory : at 
the same time naturalists have recognized the value of the array 
of facts presented by Wagner. 

1 See especially Augfost Welamann'B orltiolamB, published in 1878. 
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The appendix by the nepbew, the younger Moritz, is one of 
those odd pieces of speculative effort to solve the most abstruse 
problems of science which are only possible when the range of 
knowledge is very limited in the speculator's mind. He puts 
forward the hypothesis that life arose while the earth was a core 
of liquid fire surrounded by gases ; an electric spark caused an 
explosion in the gaseous envelope, which produced organic com- 
pounds; the compound at once existed in the form of separate 
living particles; the circulation in the atmosphere caused the 
particles to enter into vortices, and when the centrifugal motion 
predominated pseudopodia were thrown out, when the centripetal 
force got the control a nucleus was generated ; and there have 
been nuclei ever since. It will be remembered that when the 
bean split itself with laughing, it was sewed up by the tailor, and 
all beans have had black seams ever since; but who can tell us 
bow the nucleus and the bean got hold of such enduring heredity 
of acquired characteristics ? In the following chapters of the ap- 
pendix there is more regard paid to the concei\*able: yet through- 
out, the editor is seen not to be grown to his work; for example, 
io discussing the planorbi<3 shells at Steinheim, he makes no men- 
tion of Professor Hyatt's work. 

The editor has fulfilled a graceful and acceptable labor in gath- 
ering together his uncle's papers, and we hope that as now col- 
lected they may secure renewed attention, not to Moritz Wagner's 
migration theory, but to the peculiar facts of geographical distribu- 
tion which led to the theory, and have an important hearing on 
the problem of natural selection. Chaslbs S. Minot. 

Electric jyarumiasion of Energy, and its Transformation, Sub- 
division, and Distribution. By Gibbebt Kapp. New York, 
Van Nostrand. 12«*. * $8. 

This is the second edition of a work which first appeared some 
three or four years ago, a notice of it being printed in these col- 
umns at the time. It belongs to the well-known *' Specialists' 
Series," intended mainly for the use of students and electrical en- 
gineers ; though to all persons interested in the special field it oc- 
cupies it will prove useful and valuable, especially so to students 
of what may be termed '*the comparative anatomy of dynamos 
and motors." 

We are glad to see that the changes necessitated in such a 
work by the progress of electrical science during the past few 
years have t)een made, " bringing the book up to date," as the 
■author says. Among the changes made, it may be mentioned 
that the author's method for the predetermination of the charac- 
teristics of dynamos has been introduced, thereby making the 
theoretical part of the work more complete. Though this now 
well-known method had been made use of by Mr. Kapp before 
the appearance of the first edition of the work, he had not suffi- 
cient confidence in its general applicability to give it a place in 



the book. Since that time, however the results of the method, 
as applied by other electrical engineers, have been so satisfactory 
that it has been deemed worthy of a place in the volume, and 
justly so. 

In the portion of the volume devoted to practical electrics many 
noticeable alterations have been made, due mainly to recent prog- 
ress in the construction of dynamos. Obsolete machines are no 
longer mentioned, and descriptions of new types, or new modifi-^ 
cations of. previous types, are introduced, data comprising the 
leading features of such machines and the results of actual tests 
being given w^henever practicable. This is done because the au- 
thor believes that precise information regarding a few character- 
istic features in the design of successful dynamos are of much 
greater value to the electrician than more extended general de- 
scriptions. 

The portion of the work devoted to electric railways has received 
but slight addition, notwithstanding the great progress made in 
that department during the past few years. The reason for this 
seeming omission is obvious. To do the subject justice would re- 
quire a volume larger than that in which a single chapter only 
can be spared it without infringing on other portions of the field, 
all of which are equally important in a general survey such as 
this aims to be. 

The transmission of energy by alternating currents is not 
touched upon, that phase of electrical development being still in 
the experimental stage (except for lightii.^')> though Mr. Kapp 
considers it possible, that, ^ for the transmis^jion of very large pow- 
ers over very long distances, the alternating current may eventu- 
ally prove more convenient than the continuous current." 

The book is an important one, covering a field through which 
Progress seems to travel in seven-league boots; and the brief in- 
terval between the appearance of the two editions seems to be a 
very close measure of the time between the experimental stage 
and the complete commercial success of long-distance transmission 
of electrical energy. 

The Economic Basis of Protection. By SmoN N. Pattkn. 
Philadelphia, Lippincott. 12^. $t. 

This book is a plea for the high tariff; but it is one of the least 
efficient of such pleas that we have met with. It is 'a mass of 
confusion, the author often getting bewildered with his own ar- 
gument,— a fact that will not surprise those who have read bis 
other works. He uses the deductive method exclusively, and is 
not at all particula^^ about his premises. Indeed, he | expressly 
says that **the theory of a subject must always be developed pre- 
vious to any intelligent study of the facts" (p. 9); and he has 
certainly applied this rule faithfully in the present case. We 
cannot undertake to give an analysis of his arguments here; but 
one of his chief points is the endeavor to show that free trade f os- 
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maohlJiM, ■hoald look Into tho new 
CiMokknr BjMom m IUIt dawrlbed In 
Edwin Cheeklor'areBuuitablo "Natur- 
al Method of Phntoal Training. "Ja«t 
?uUiibed. **A Pioneer in Frac- 
ical Kyfflene," la what Dr. 
Baehaaaa oalle Prof Checkley. The 
jew iyeten flia Into the everj-daj 
routine of lUh The book, bound in 
eloth, foUj lllnttmted. tl.M. poat- 
pald. W. O BRTAHT * CO., tA 
^MdwiOr. BHOOKLTK. M.T. 




SECOND EDmON. 

NATURALISTIC PHOTOGRAPHY 

FOA STUDKNTS OF TSB ART. 

818 pages 8vo., cloth, f2.00, pottage prepaid 
" This book contains a greater amount of in form a 
tion on the artistic elements to be considered in 
photography than anv that we know of .^^ — Scientific 
American. DesoriptiTe circulars on application to 

E. ft F. N. SPON, xa Cortlandt.St., New York. 

THE LITERARY WORLD. 

A fortnightly Journal of Literary Criticism, News, 
and Discuision. T%e Idterarv World, now in its 2l8t 
Tolume, is the oldest as it is confessedly the fore- 
most ioumal of the purely literary criticism in the 
United States. It stands without a riyal, and chal- 
lenges comparison with any other publication in the 
country, occupying to any extent the same field. 
Avoiding mere smartness and sensationalism, its 
aim is to be truthful. Just, kind, impartial, appreoia- 
tive, and helpful to what is best In literature; to 
instruct, entertain and guide; and to form the taste 
of the people in Uteittture for what is good, true 
and beautiful. Published by B. H. HAMES ft CO., 
1 Somerset St., Boston, Mass. 



BOOKS 



60,000 Tols. of ancient and modem 
rare and scarce books offered for 
sale. Send for books tried to ob- 
tain elsewhere without success. 
American, British, German and French Books. Cat- 
alogues mailed free to Bookbuyers. 

C. N. CASPAR, Book Emporiam 437 E. W. St, MilwtukM 



May i6, 1890.] 



SCIENCE. 



307 



tere jvbat he calls ' ' natural moiiopoliee," or, Id other words, that 
it iDcreasee tbe cost of food and the rent of land. HU argumenta 
in support of this position are strangely inconclusive, and the 
whole theory is upset by the eiampie of the English coin-iaH'B. 
It n-aa Dot free trade, but protection, that made food dear in Eng- 
land; and it would hare become stitl dearer if the com laws had 
not been repealed. Professor Patten advocates protectionism, not 
as a temporary expedient, but as "part of a fixed national policv" 
(p. S). He maintains that '■ our economic conditioiiH are so dif- 
ferent from those of any foreign nation that an American indus- 
trial policy must be of a distinct type from that of other nationH" 
(p. 14); and he. thinks it beat for us to "isolate ourselves" as 
mach as possible from the nations of Europe. Such are some of 
the salient points of the work; but we doubt if they will have 
much influence on public opinion. 



AMONG THE P0BUSHEBS. 

A SMALL geological map of the Scandinavian PeniDsnla, Den- 
mark, Finladd, Iceland Greenland, and Spitsbergen, by Dr. Hans 
Reusch, the director of the Norwegian Geological Surrey, has 
lately been published in Christiania, Norway. Copies of this map 
will be sent postpaid, on rt-ceipt of 40 cents, by N. D, C. Hodges, 
47 Lafayette Place, New York. 

— John Wiley &, Sons announce as in preparation "Elliptic 
Functions," by Professor Arthur L Baker of Stevens Institute. 

—George KeiJ, publisher, 1314 Filbert Street, Philadelphia, re- 
qnesls (he members of the medical profession in the Stales of New 



York, Ohio. Illinois, Indiana, and Iowa, to forward, at their ear- 
liest convenience, the following points: name in full, school of 
graduation and year, po't-office address, and State. This will be 
used in the paiiea of the ''Medical Register Directory and Intelli- 
gencer;" Dr. WilllBm B. Atkinson, editor. A copy of the book 
will be forwarded without charge to each physician whose name 
appears in its pages. The matter in preparation for it is of su«b 
value that every one who receives a copy will be sure to keep it 
at hand for reference. Its list of national and local medical or- 
ganizalions and post-office addresses of physicians will be com- 
plete to date of issue, be<jides other information. 

— Messrs. E. Sc F. N, Spon announce as ready about June 1 
"The Disposal of Household Wastes." a discussion of the best 
methods of treatment of the sewage of isolated country houses, 
of suburban dwellings, of houses in villages and smaller towns, 
and of large instituiions, and of the modes of removal and dis- 
posal of garbage, ashes, and other solid house-refuse, by W. P. 
Gerhard. They also announce as published, "Tropical Agricul- 
ture" (new edition, revised, bringing down the statistical and 
geupral information to the present time), a treatise on the culture, 
preparation, commerce, and consumption of the principal prod- 
ucts of the vegetable kingdom, b.r P. L. Simmonds ; " Buchanan's 
Tables of Squares," containing Ihe square of every fool, inch, and 
sixteenth of an inch between one- sixteenth of an inch and fifty 
feet, by E. E. Buchanan; and "Domestic Electricity for Ama- 
teurs," an interesting book for the general reader as well as the 
electrician, translated from the French of B. Hospitalier, with 
additions, by C. J. Wharton. 



Bermuda Bottled. 



tOCtOTf 



"Tou mast n t4i Ber .. _. 

on do not I will not be ruponsi. 

- iseauenofm." ^'But. 

alli>rd neither tbe 
- Well, ir 



that la impoMlble, trj 

SCOTT'S 

Fmulsion 

OF PURE NORWEGIAN 
COD UVER on.. 

I Mimctiines OKll It Bermuda Bot- 
tled, and iiianf caaea i.r 

CONSUMPTION, 

Bronchitis, Cough 

or Spvere Cold 

I have CUBED with it; and the 
advantage H that (he moat lensl.. 
tlve stoiaach ran taiie IC Another 
thins which commends It ta the 
Htlmulatinx pmpertlcs of the Hf- 
pophaiiphlte* wtalclk It contains, 
sou will And it for sale at your 
Drunlut** but see *du act the 
orlsinal uTOTrs KMCuBiini,'" 



ESTERBROOK'S 
STEEL PENS. 

Of SUPERIOS AND STANDARD QUALIT?. 
Leading Nos.: 048. 14, 130, 135, 239, 333 

r«r Bait by all atatlvntrt. 

THE EtTEIIHK tTEEL PEI U., 

Waiki: Ouul*B,I(.J. -.M JohnHi.. TfewTark. 



Readers of Science 

Cerreiponding or visiting with Adver- 
tisers, will eon/er agreat favor ^mention- 
ing this paper. 



A Hew letbod of Tnatiog Disease, 



' HOSPITAL RB11EDIB8. 



Whm 
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collection of ihe specifics used by noted special- 
ists of Europe and America, and bringing them 
wiihin ihe teach of all. For inslancc, the treat- 
ment pursued by special i' 
indigestion, stomach and 
WIS obiained and prepared, 
other physicians celebrated for curing catarrh 
was procured, and so on till these incompaiable 
cares now include disease of the lungs, kidneys. 
female weakness, rheuiDaligm and nervous dc- 
bUiiy. 

This new method of "one remedy for one 
disease" must appeal to the'common sense of 
all sufferers, many of whom have experienced 
the ill effeclE, and thoroughly realize the ab- 
surdity ol the claims oF Patent Medicines which 
arc enaranteed to cute every ill out of ■ single 
bottle, Ind the use of which, as statistics prove. 
hat mined men slemaihs than akohoL A cir- 
cular describing these new remedies is sent free 
on receipt of stamp lo pay posit^je by Hospital 
Remedy Company, Toronto, Canada, sole pro- 



THIBD EDITION. 

THE FAULTS OF SPEECH 

A. MELVILLE BELL, 

Author of " Vieible Speech," etc., etc. 

The Faults of Speech is a Self -Corrector 

and Teacher's Hannal, for the removal of all 

Impedimenta and Defects of Articulation. 

GOCS&xi.-te. 

%• Stnl postpaid on receipt of price, 

H. D. C. HODGES, 17 Lafayette Place, 

HEW YORK. 



DISINFECTION 

to be 
EFFECTIVE 

must be 
CONTINUOUS. 

But one device, namely, the 

SHERMAN "KING" VIPOIIZER 

meets these requirements. 

The " Bolantiao Amartaui " ujb: 

" It successfully solves the difflcuit problem of 
disinfection, is inexpensive, and should be in 
evety building in the land" 

PiM;Air 



N. IHSUREDBY: S:, „ 



-Acrme, 
CQHTINiJOUS.lNEXPEfGIVE.f^UABI£. 

ALL IMPURE AND OFFKHSITK ODOBB ABSO- 
LUTBLY KKHOVBD. 

" The Sherman ' King ' Vaporizers are in use 
in our gentlemen's sanitarf aoartments in Bos- 
ton and Salem depots, doing work well worthy 
of praise, purifying ihe air, and keeoing the 
rooms in excellent condition. I consider them 
to be all that is claimed for them." 

D. W. SANBORN, Supt., 
Boston & Maine Pailroad, Eastern Div. 

Baoh Taporiser BOld cbarged Cor nae. No care 
' ' ' I Id two montba at eip«DH 

■.KM), 



I. Tbre. 



replBDlah o: 
□( 1 to 8 centi, aaotmllng tc 
■S.OO, >S,0(). lUuBtnted FampUet tree. 
8HBBHAN "KINQ" TAPOBIZEB COMPANY, 
Chloopee Falls. Haw.; Bonun. New YoA, 
PbilMlelptiUt, or Chicago. 



BOOKSi Hoiv (o (et (hem. If then ia an; 
book orpanpblettlUityon want, writ* to the Salsno* 
Book AgBDor, SI lAla^tB Place, New York. 
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— MacmilUn & Co, announce as just read; a folio volume on 
"Scottish National MemDrialf," with three hundred illual rations, 
including thirty rull-pa^e plates. The following subjects are 
treated : Scottish srchteoloKy, historical and personal relics, Scot- 
tish literature and lit«>rarf relics. hurKhal inemoriala of Edinburgh 
and other cities, etc. A series of small books under the general 
title " Science in Plain Langunge " is also announcad. The firat 
volume, to be published immediately, includes the roUowlng sub> 
jects; evolution, antiquity of man, bacleria, etc; the object of 
the author being to give the general results of scientiBc investiga-, 
tion in plain, ecery-day language for the gener&l reader. 

— Andrew D. White will take "The Antiquity of Han and 
Egyptology " as the subject of a chapter in the Warfare of Science 
Series, to appear in the June Popular Science Monthly. Hia 
account of how Egyptian chronology was cramped and twist«>d to 
make it agree with the belief that the flrst man was created ju»t 
4,004 years before Christ, shows an intellectual servility in the 
past that can hardly be realized at the present day. The June 
number will also contain " In the Atelier of a Glass- Worker," by 
Professor C, H. Henderson (llie fourth illustrated article on glass- 
making), which will tell how the beautiful desiKUS are produced 
that delight us in engraved, etched, and cut glass; the concluding 
chapters on "Justice," which are to form a part of Heroerl 
Spencer's ayftem of philosophy, in which the sentiment of justice 
and the idea of justice are carefully analysed ; and an article de- 
scribing certain evidences ot glacial action in south-eastern Con- 
necticut, by David A. Wells. This account will be illustrated 
with pictures of some of the great bowlders which are thickly 
BU«wed over this regiou. 

^ John Wiley & Sons, New York, are publishing in a neat and 
convenient size some of Mr. Euskin's most popular works. They 
are printed from new plated on fine paper, and hound in extra 
cloth, gilt head, and uncut edges. This serita will consist of at 
least twelve volumes, 18mo, price one dollar per volume, and will 



he extended to include his complete works. The Following vol- 
umes are now ready; viz., *' Sesame and Lilies." "Ethics of the 
Diist," •' The Crown of Wild Olive," " Queen of the Air." They 
also announce, uniform with the alwve in size, stvle, and price, a 
second series, selections from the works of John Ruskin, edited 
by Mrs. Tuthill and others. Of this latter series. -> The True and 
Beautiful in Nature, Art, Honila, and Beligion," by Mrs. L. C. 
Tulhill, is now ready, and it will be followed immediately by 
" Praeterita; or, The Autobiography of John Ruskin" (from new 
plates, with frontispieces), 

— ''Hatred of England," the existence of which in the United 
States he denies, is discussed in The North American lievieie for 
Hay by Goldwin Smith. In the same number Sir Richard Cart- 
wright gives an account of " Protection in Canada." Other sub- 
jects of timely interest are, " A Few Words on Col, Ingeraoll,'' by 
Archdeacon Farrar; " Audacity in Woman Novelislc," by George 
Latfarop Parsons; " Wfay Cities are Badly Governed," bj State 
Senator Fassett; and '' The Typical American," by Andrew Lang 
and Max O'Rell. 

— "A Catalogue of Minerals and Synonyms," by ProfesBor 
Thomas Egleet^n, Ph.D , School of Mines. Columbia College, 
was published in April, 188B, by the National Museum in Wash- 
ington, and the edition was exhausted within a few months after 
its publication. There has Iteeu so great a demand for the work 
since the distribution of the first edition, that it is proposed to 
republish it iu an improved Form (one column on a page), leaving 
a large margin for notes and additions, that it may be more 
serviceable as a catalogue of mineral collectbns. The catalogue 
will be carefully revised and brought up to date, and re-issued, 
provided a sufficient number of subscribers can be obtained to 
warrant it. It is believed that this will prove to be a most useful 
book to those making or possessing collectiuns of miaerala. The 
price by subscriptiDn will be two dollars, and after publication 
(2.50, John Wiley & Sons, New York, are the publishers. 



■ CALENDAR OF SOCIETIES. 
The Antbropoloi^ca) Society, Washing- 
May e. — A. P. Montague, Roman Sta- 
tionery; J.Owen Dorsey. ATeion's Account 
of the 8nn-Dance; George B. Curtis, Notes 
on the Amisb. 

Pbiloiophical Sodetj, Wuhiogton. 
May 10. — J. Elfreth Watkins, Early Di- 
viding-Engines, with Sp«cial Reference to 
that constructed by J. Ramgden, in 1775; 
W. J. McQee, Recent Geographic Change* 
on the Atlantic and Oulf Coosta. 

Wonwn'a Anthropoli^cal Society of 

America, Washington. 
Hay 10. — Mrs. Laura H. Schofleld, Re- 
vision of the Presbyterian C[«ed. 

Englaeera' CInb, St. Louii. 
May 7. — Arthur T. Woods, Compoand 
Locomotives; Otto Scbmite, Granitoid Curb 
and Gutter. 



CATABBH. 

Oalarrbal DcBraea^Har Pevcr. 

Sufleicrs are not generally aware that ihcse 
diseases are contagious, or that they are due to 
the pcesence of living parasites in the lining 
membrane of The noie and eustachian tubes. 
Microscopic research, howevei, has proved this 
Co Im a fact, and the result of this discovery is 
that a simple remedy has been formulated where- 
by catarrh, calaithal deafness and hay fever are 
permanently cured in from one 10 three simple 
applications made al home by the patient once 

N,B.— This treairoent is not a snaff or an 
ointment ; both have l>een discarded by repu- 
table physicians ai injurious. A pamphlet ex- 
plaining this new trealpient ii sent free on 
receipt ot stamp to pay postage, by A. H. Dii- 
on & Son, 337 and 339 West King Street. 
Toronto, Canada. — Chrittian Advocatt. 

Sufferers from Calarthal troubles should care- 
fully read the above. 






CHANGE FOR ALL 

To Knjoy a Oup of Psrfaot 

Tm. a trial OROCR 01!^ 

'of nm Tw.<4UMrOahnic.J>- 

■■ uS B»klKt^>wSr. .fa t tUllSwtln 



A TEMPORARY BINDER 

postpaid 



li now ready, and will be mailed 
receipt of ^% cents. 




FitediDlhii bindei. .^c/n. 
^^^ yt convcBioit for rcfenncc. 

!fp(DER N.D. a HODGES, 



Old and Rare Books. 



Back numbers Atlantic, Century, Harper, 
and Scnbner, 10 cents per copy, other maga-. 
tinei equally low. Send for a catalogue. 

A. S. CLARK, 

Bookseller, 
34 Park Rovr, New York City. • 



JACK NUMBERS and complete HU of 1eadi_ 
juinu. RiU, In. AM. MAG. EXCH, 



HANcf' 



CIEIICIL BOOKS FOE SiLE. 

BaaiCBTS d«r Deatooben CbumEaotiei] QfweU- 

■ohaft clfi8S-S7 Incliulve) 98.00 

JoeaiTAL ol tbs CtiBmioal Boolatr ot London 

a884-S«. 188«) 8.B0 

lALTBT. London (1887-a«, July uid Koremtwr 

of IBSe mlsiiDR) \m 

oxa Cuia, Manoheeter 0BB1-8S. 18e&-8S, alao 

Dumben of 1684. 1887. and 18W} %M 

ZnracBBirT RutieDraokarlnduttrie fitammac 

(lB8B-ee, partoriB87l L20 

arraaHairr Bubenmakerlndtjitcle Bobublera 

(Tola. ilT.-iTtl. inoliulTe), aomplMe !.« 

AsT of the atK)T« wUl . ba sent poatpkld on tvcelpt 

BGIENCE BOOK AQBHCT, 

47 Lafarstte Flaov, Hav York. 

yUST PUBLISHED. 

POPUUR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYSIOLOGY. 

For uie In Ccllego ud Normal Schook. Price pt cent*. 
Scat fm by p»l br 

N. D. C. HODGES, 4r LafiretK Place. New Yirt 



At SiasGonset, Nantucket Island, 

Se FCBNHHEV oorrAQBs. 

St 20 TO $276 THE SEASON. 
OosaD vteira: aurt batUnc; so hot dan malaria or 
moaqnltiMa. Ctnmlua, 

DOUBLEDAY, 

aa Aon Btieat, Maw York. 



May i6, 189a] 
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THE ADVKETISBR— A Third Yesr Student in 
Honor Soiencea »t Toronto UnlTBrsltr, li wimng 
to Uka poritlqn u Soieoce-Teacber or Tutor until 
next OotDber Sn-.hualutlo knd nr&ctioftllniVactor 
In BloloKT. Chei 



dltionS'lt requlrec 
COLL., TOBOHTO. 



lUtFTi PlirBlcs. UIoeralOET "ii] 
id Qreek and other brftnahea ad- 



W ANTED -Information oonoeming the produo- 
tlonot Huab rooms In »Tea and otber plMea. 
AddreaB M. H. CRL'MP. oare B^.TbeotogtaalBem';, 
Prwikfort, Kj. 



ASeATKR .—Wanted position as aboTO. has had 
three rean' praotlcaT eipeilBiiae Id a London 
flrm ol aswrers to the Bank of Engilajiil. Bof &1 Mint, 
etc., eto. TTirough knowledge of balllon aasaytag, 
snd of gold, silver and lead ores, I. FBBD. JOHK- 
SOK, NorthgBte Brewerj, Cftntocbury Bogland. 



W'J 






. . _,,.^ -, - J, MKNDKNHALL, a 

Eerlntendeot United States Coast aod Oeodel 
Drrey, Wasbln^n, D.C. 



Address DIRBCTOB. Office 



PROF. WTLI.IAU FINDLAY, of the Philadelphia 
Institute of Physical Culture, Is open to engage- 
ment Id aumcner school to leaoh Free MovemeDts, 
Wands, Clubs, Dnmb-bells, FeuoiuE aod Spurlng. 
Address 1,009 Arch St., Phlla., Pa. 



WANTED -A position In aa Academy, Normal 
HiRh SohcH>r as teaober of tbe Natural Soleoae 
<uid Hodeni Languages. Latin taught In addltlou I 



Address O.. Box 144, Haoorer, ^. S 



WANTED— Oae or two peraona with some means 
Interaatad In Arohieologj to aooompan; a re- 
liable antiquarian to Bootben] Ohio for tour moctha' 
voA fn tbe mound*. The apeolmens found to be 
■haredequallT. FortsrmsaddiessW.K, U. Boil4S, 
SmlthaoDlui InatltDte, Washington, D. C. 



Exchanges. 

iPreeorcbaTie to «11.1lof*ail*fBetoryeh*r*ctei 
drai N. D. C. Hodgo, 47 Ufayellc P1>h, Nei 
YMk.l 

Ucl«HlEi.-M[. George T. KuDi, ti 10 I] Unirn 
Rqnan. Mew VL.rk, or Hobaken. N. J., will buy or give 
in eichangE for whole or oaru of mcteorilei. Whole 

slied'. 
Wialed— To futniih roolt o\ Dsddcatkan Miadia 

SoiHlKm wiKon'nnB qusntiiieT' D. "w^lia'dVcu' 
ralor of Mukud, Allrioii Audemy, Albion, Wii. 

A large number of pUmt from Mslne, ConsecEicut 
Induuia and IllinDii lor achanjEe. Southern and weti' 
en eichaflgts pteletnd. Additu, encloilbi Ibla, L. N. 
JohnsoB. »] Oiicaeo Are., Evinitoo, III. 

For ExchsDge— FDuneen volumet Encyclopedia Brit 
■DDioi (Siaddard'i ninth edllion). bound Id leilher— psrl 
ifl orislDa] wrappcrBi, all ai new — cut arrange to furaisl 
ToluDiet nquiiea 10 complete Kt, and six TolDmci 

For'uninilan ■d'dieuA.''^. &mpbell,'McKean Co.. 
BndW. pa. 



inlcraied in Ibe (ludy™f AmeiicuTsad HeiicuTu 
tiquitia. I. W. Gunckel.3« Elm St., New Haien, Com 



RUPTURE 



lypartol the United Stato. 
cTa. M. BURNHAU, U.D.. 



Tbe SaoYeor Snner College of 
Langnages, 

(RemoTod bom Amherst, Hassachueetts, aod Os- 
wego. New Tork, to Burlington. Vt.) 

FIFTEENTH SESSION. J jly 9th to August 19th, 
For board and rooms oddraii MiiB H. L. 

Burritt, Burlington, Vt. 
"TheSauTeur Hummer Sohool of Languages has 

eome to be a lecognized raotor in the edooatiODal 

work of this country. "—1^ Crific. 

For Catalc^uee of the School, and Circulars 

of Dr. SauT-eiir'sEducationalWorka, address, 

Dr. L. Sadvkur, Copley Terrace, Bozbory, 



JUST OUT. 

Speecli Reading and Mcnlation 
Teaching. 

By A. MELVILLE BELL. 

Price, 25 Centt. 

Practical Instructions in the Art of Beading 
Speech from tbe Mouth ; and in the Art of 
Teaching Articulation to the Deaf. 
[This Work— written at the suggestion of Miss 

Sarah FuUer, Principal of the Bonwe Mann School 

first Treatise published on ■' Speech Reading."] ' 
Trom PtHneipaltoflmtituHon* fortheDtaf. 

" Admirable in its coDclseness. clearness and free- 
dom from technicality." 
" Tbe simplicity and perfection of this little book. 

" Fall of sKaot and helpful obeerratloas." 
" A very interesting and Taluabls work." 
" Tbe rules are dearly glTeo and wIU be ol great 
utility," 
" Every articulation teacher should study It." 
" A model of olesmess and slmplioitf , without 
having any of the puzsllng symbols that trouble the 
common mind. . . . The exeralsesgfren Inspeeob- 
readlug from the Up* are espeolally Interesting, and 
of great Importance tor the student of pbonellcs." 
_ Modem LanguOf)' Ifotet. 

•,* The above work may be obtained, by 
order, through any bookseller, or post-free 
on receipt of price, from 

N. D. C. HODGES, 
47 Lafayette Place, New York. 



FACT AND THEORY PAPERS. 

A series of monographs on sclentlBo niattera of 
general Intenet. 

' iteodir Noui, 

SUPPRESSION OF CONSUMPTION. 
By O. W. OiMBLETOir, M,D„ President of the Poly' 

teobnio Phyaloal DsTelopment Boolety of Oreat 

THE SOCIETY AND THE "FAD." 

By ArrLarax HoaaAH, Esq.. President of the New 
lork Shakeapeare Society, it*. !0 oenta. 

In Prtparttlion. 

The Cberokees In Pre-Columbiui Timea. 

By Ctbds Tbous of the Bureau of Ethnology. 

Tomftdoes. 

By a. A. Hush of the U, B. Signal OfDoe, 

Foods and Food Adnlte rants. 

By EtiaaK BiOHAana, Ei-praaideiit National Cham- 

lo^ Society. 

Color in Nature. 

By 8. Bbowh Ooodi and others. 

Protoplasm and the Cell Doctrine. 

By C. F. COK, President New Tork Kloniwopio 
Sodsty. 

I. D. C. HODGES, iIlia;tttlPl.,InTi)a 



THE 



COMPANY. 

95 MILE ST., BOSTON, lASS, 



This Company owns the Letters 
Pateot granted to Alexander Qra- 
taam Bell, Harcb 7tb, 1876, No. 
174,465, and Januarr 30, 1877, 
Mo. 1S6,TB7. 

Tbe Transmission of Speech by 
ail known forms of t^LECTRIC 
SPBAKINQ TELEPHONES tu- 
frlnfres the rijj:ht secured to this 
Compaay by the above patents, and 
renders each individual u<ierortel> 
ephones, not flirnished by it or Its 
licensees, responsible for Kuch un- 
lawful use, and all the conse- 
quences thereof and liable to suit 
thereror. 



PHYSICAL, ELECTRICAL 
AND CHEMICAL 

APPARATUS 

Of High Brade. 

FOB SCHOOLS AND COLLEGE§. 

SxifD roB List or CATALoaoBS. 

QUEEN & CO,, PMIadelphia, 



MINERALS. 

Cabinet Specimens and Coiiections. 

When Id New Tork do not fall to rlslt our New 
York store. On aoooont of oar Tery large stock «e 
are able to keep there aa well as In Fhfiadelpbla a 
very tine selection of oholoe lUneral Specunena. 
Bend for Complete Catalogue, Free. 
OBO. L. BKOLI8H * CO., Dealers In Minerals. 
1G12 Chestnut St., Phlladelplila. 
?8S A 711 Broadway, New York, 




DO roir MTEND TO BUILD? 



Wb offer am Atlaa ol 8«t>albl« Low Cant 
Hoaae*. > portfolio 11x14 ln<aieB, ocnCalalng 
baadMtDie Ulnstratlonsi Boor plans. aEd full 
deacrlptlona of this popular deelcn, and flfly-toni 
QdierB, ranging Id cost from MD lo (T joa Thia 
■peotmeD design is for a cottage with aaren rooms, 
and coating ■1,100. It oomblnee beaaty and oomfon, 
baa two large iK^ches, and la a popular and praotF 
oal working design, having bean bailt aBTSral Umea 
tor ttacaUmated coat. 

Ho matter what atyle of a : 
build, It will pay yon to' 



a book. 



We will aend tUa AtlM, poatpald, on raoelpt ol 
^ios, tl.-B. D. C. Hodgea, 4T Lalayalta Flaoe.^ew 
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Dr. Jaeger's Sanitary Woolen System 

Has Extended Throughout the Inhabited World. 

The JAEGER SANATOHT GARMENTS nre ad«pled to all ciimti and aU i/amta. They 
protect the traTeller amid the inowa of Siberia, on the glaciers of Switzerland, iDtbeiiAir« 
trying, because ever chang;iiig, climate of America, and upon the arid sands of Africa. 



J the following letter, jiut received bj the Company, from the great African e: 

jTBTU.STAia.BT. plorer, HENBY M, STANLEY: 

No good* genuine unlea itamped with THIS Tradk Hark. 




MAMir. CAIW ^ ' 






T^tt.^.Al'U' .A^l**""^*-* /«^i.A-»t^% *t^%/^i'%c*/^ ^K»^X-^ffif*^^-v\, tn^/i^ 
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Tbij Company offer to the pnblio a complete aiiortnieat of the Dr. Jaeger Sannlorr Woolen llnderiFear, and 

iry other garment worn by UBN, WOUEN and CHILDREN. Write or send for samples of these fabrics to 

DR. JAEGER'S SANITARY WOOLEN SYSTEM CO., 

827-829 Broadway, New York. 

BRAHCB HOUSES: 
119 NuoauStuet, Temple CoartBnilding; C04 Fultor Sibbbt, next to T. U. C. A. Building, BnKUyn, N. Y. 
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THE STANLEY MEDAL. 
As the Boyal Geograpbical Society ot Great Britun Iwd already 
presenled Mr. Siaplry with one of tbeir royal tnedale, tbe council 
ot the society deterraioed that the most suituble manner of putting 
on recoid their seaee oF the skill and energy ehowo in his last 
journey across Aftira, anJ of the importance of the geographical 
results obtained in the linking of tbe old Equatorial Province of 
Egypt and the territories of the Kongo Slate, the discovery of a 
new source of the Nile, the restoration to tberr true place in maps 
of tbe legendary »no<v-capped Mountains of the Moon, and tbe 
enlargement of the Victoria Nvanza by a new bay, would be to 
strike a specinl medial tor Mr. Stanley and his European officers. 
On tbe advice of the afflciaU of the Medal Department of tbe 
British Museum, the designing of the medat waa intrusted to Miss 



TUBERCULOUS MILK. 
In tbe April bulletin of the Massachusetts Agricultural Col- 
lege, Harold C. Ernst, A.M., M.D.. of Boston, has a paper on "How 
far may a Cow he Tuberculous before Her Milk becomes Danger- 
ous as an Article of Food ? ' The change of opinion in regard to 
the infections nature of tuberculosis has been very marked In the 
last few years, not aD:iODg tbe scientista. but among the people at 
large. Of course, tbe medical world has, as a rule, accepted tbe 
conclupiona to be drawn from Villemin'a work of twenty-five 
years ego, and the discovery of the specific caupe of the disease by 
Koch haa only added strength to the theories advanced in certain 
quarters before that time. The change of opinien spoken of is, 
af(«r all, hardly a change, but, more properly, an acceptance of 
tbe knowledge gained in regard to the disease by tbe more recent 





E. Hall^, whose medals of Herr Joachim and Cardinal Newman 
are well known. An illustration of the medal is given on this 
page. The head of Mr. Scanley was modelled from Professor 
Herkomer's portrait and numerous photographs taken before his 
departure. The design on the obverse shows a female fitiure, the 
Africa oF classical tradition, wearing oa her head a helmet In the 
design of an elephant's head, and pouring From urns the two great 
rivers Hr. Btanley has done so much to throw light on. A lake, 
a great mountain, and a tropical forest form an appropriate back- 
ground. The gold of tbe medal to be presented to Hr. Stanley 
waa supplied to the council by Mr. Pritcbard Morgan, M.P., who 
liberally presented it from his Welsh mines. Bronze copies of the 
medal will be presented to each of the Ejropean officers con.- 
nected witli the expedition. For Mr. Stanley's colored followers , 
a silver star bae been designed, which will bear in tbe cratre the 
moDograni of the Royal Geographical Society, and the worda 
'■Emln Belief Expedition, 1847-89." 



and exact methods of research, and a much wider diffusion of 
that knowledge. More and more ia it the rule that the knowledge 
of Il)e transniiesibility of tuberculosis by means of infected mate- 
rial is recognized among thoae whom it concerns the most, and 
nothing hut good can come from the diffusion of that knowledge. 
The results of tbe work upon this subject which isbeii^ done un- 
der tbe auspices of the Massachusetts Society for the Promotion 
of Agriculture are to a certain extent preliminary. They show, 
however, first and emphatically, that the milk from cowa 
affected with tuberculosis in any part of the body may contain tbe 
virus of the disease; cecond, that the virus is present, whether 
there is disease of tbe udder or not; third, that there Is no ground 
for the aSBertion that there must be a lesion of the ndder before 
the milk can contain the infection of tuberculosis; fourth, that, 
on tbe contrary, the bacilli of tuberculosis are present and active 
in a very large proportion of caves in the milk o( cows affected 
with tuberculosis, but with no discoverable leeion of the udder. 
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THE TORNADO : APPEARANCES ; LIEUT. FINLEY'S 

VIEWS. 

While it would appear that the most eacouraging line of 
research is in determining the conditions leading up to a 
tornado, yet thus far the most i^me has heen spent in study- 
ing the destruction, distribution of cUbria, violence of the 
wind, whirling of the clouds,, etc., just at the tornado 
proper, and where investigation would be the most difOicult. 
A tornado appears to be such a definite 'phenomenon, that it 
seems at first sight as though the testimony of different 
observers would be cumulative, and that there ought to be 
no difficulty in obtaining definite information regarding all 
its peculiarities. A very short research, however, dispels 
this view. The reasons for this are so well and concisely 
given by Dr. Wadsworth, who investigated the tornado of 
April 14, 1879, at Collinsville, 111., that I quote from him. 

*' It must be borne in mind that this phenomenon came 
upon our people without warning, and passed before their 
vision with a probable speed of more than a mile a minute. 
The impression thus made would necessafily be far from 
complete. Of those in or near the path of the tornado, one 
would observe the lower, another a higher portion, very few 
noticing just the same features. It came to some with the 
shock of an explosion, or, if they were so fortunate as to 
have it lift as it passed over them, they might see that a 
lumber-yard was being poured down upon them, which 
would be equivalent to not seeing the real cause at all, only 
a secondary result. To others, again, personal preservation 
was the first law of nature. To those to the north op south, 
or some distance in advance, and so fortunate as to have 
their attention properly directed, are we most indebted for 
what little history we have been able to gather, otherwise 
than that to be obtained from the study of the destruction it 
left behind. ^^ To this may be added, (I) no two tornadoes 
ever had the same appearance ; (2) in the same tornado the 
movements are so complex that it is practically impossible to 
grasp the whole scene; (3) it is believed that it is almost 
impossible to avoid preconceived opinions, which give an 
observer a bias one way or another (this is recognized by 
the most skilled physicists) ; (4) in many cases leadi1)g ques- 
tions would tend to cloud the truth; (5) it is probable that 
sometimes a storm not a tornado is mistaken for one, and 
this serves to confuse the appearances. This was much 
more of a difficulty forty years ago than now. A good 
illustration of this (5) may be found in the so-called Natchez 
tornado. 

Natchez (Missisatppt) Tornado. 

This hurricane, for it was undoubtedly a West India 
cyclone or hurricane, occurred May 7, 1840. Mr. Tooley^s 
description is quoted from. ** At 12.45 p.m., the roar of the 
approaching storm began to be distiiictly heard, the wind 
blowing a gale N. E., 6 (Beaufort). The roar and commo- 
tion of the storm grew more loud and terrific, attended with 
incessant coruscations and flashes of forked lightning. As 
the storm approached nearer, the wind veered to the E., 7. 
At 1.45 a blackness of darkness overspread the heavens ; and 
when the annul us approached the city, the wind suddenly 
veered to the S. E., 8, attended with such crashing thunder 
as shook the solid earth. At 2 the tornado, 10, burst upon 
the city, attended with such murky darkness, roaring and 



crashing, that the citizens saw not, heard not, knew not, the 
wide-wasting destruction around them. At this moment the 
barometer fell to 29.37" (it had been 29.49' at noon). The 
wind that desolated Natchez was from the S. E. A brick 
house on the north side of Vfiln Street had the leeward 
gable end thrown out, the windward end remaining unin- 
jured. The windward gable end of a large house adjoining 
the Oommercial Bank bursted outward against the face of 
the storm; the leeward end was uninjured." It is plain, 
from the veering of the wind and the steady fall of the 
barometer, that this storm was not a tornado, and we shall 
avoid a good deal of difficulty by throwing it out in our 
studies. 

Two Epochs of Study. 

It is rather remarkable that between the years 1840 and 
1850 there was most diligent attention paid to this subject by 
the mo^t noted physicists and meteorologists of that day, — 
Joseph Henry, A. D. Bache, Loomis, Espy, Beid, Bed field. 
Hare, and others; and after that period for nearly twenty 
years, or till the Signal Service was established, there ap- 
pear to have been very scanty studies of the phenomenon. 
In some respects this will be an advantage to us, as we can 
compare the later studies, having all the advantages of 
weather-maps, concerted action, simultaneous observations, 
etc., with the meagre data of the earlier explorers in this 
enchanting field. These appearances have been so difiFer- 
ently described, and there seems to be so much confusion in 
some cases, that it is best to quote quite freely from the tes- 
timony of those who were eye-witnesses or personal investi- 
gators. 

New Brunswick, N.J., June 19. 1835. 

One of the best studied of *all tornadoes was this one in 
New Jersey. I quote from Professors Johnson and Denry. 
'* In a few cases, in which the ridge of a building lay north 
and south, the eastern slope of roof was observed to be re- 
moved, or at least stripped of its shingles, while the western 
slope remained entire. I do not recollect to have encoun- 
tered a single case in which the top of a tree, with its roots 
in the ground, was lying towards the west, though I cannot 
say that none occurred. None were seen with the tops fron 
the centre of the path. A lad of eight or nine years was 
carried upward and onward with the wind a distance of 
several hundred yards, and afterwards descended in safety, 
being prevented from a violent fall by the upward forces. 
Rafters which penetrated buildings south of the track, en- 
tered them on the north side. Their descent, in some in- 
stances, was with great violence, contrary to what happened 
in the range of the upward motions, where a lad, already 
referred to, was deposited in safety after a journey of one- 
fourth of a mile.^' Professor Bache also investigated this 
tornado. He says, ** J think it entirely made out that there 
was a rush of air in all directions at the surface of the ground 
towards the moving meteor, this rush of air carrying objects 
with it. The e£Fects all indicate a moving column of rarefied 
air, without any whirling motion at or near the surface of 
the earth." 

New Haven, Conn., July 3X» 1S39. 

A short time before this tornado the wind blew fresh south- 
east. It changed suddenly south, and in a moment west, 
where it continued. Professor Olmstead says, ** Accompa- 
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nyiDg these changes, a heavy rumbling noise was heard, not 
unlike the passing of a long train of cars, which was audi- 
ble in every part of the city. x\ll describe it as a strange 
cloud of terrific aspect, white, like a driving snow-storm or 
light fog, and agitated by the most violent intestine mo- 
tions. It came suddeoly upon them with torrents of water. 
Trees and other objects that mark the direction of the 
wind which prostrated them are, with a very few exceptions, 
turned inwards on both sides towards the centre of the 
track; while near the centre the direction of the prostrate 
bodies is coincident with that of the storm. A barn was de- 
^ molished, and a dove-cote scattered in fragments, while a 
ben-roost which stood feebly on blocks 'was unharmed. In 
a barn that was blown down, a boy that was on a load of 
hay in the barn was transported across the street and depos- 
ited in a neighboring field unharmed. In other cases, how- 
ever, forces seem to have acted with great violence upon the 
individual parts of bodies. Numerous instances occurred 
where hens were completely stripped of their feathers. 
Trees and other heavy bodies, that were raised into the air 
and transported to a distance, did not generally appear to 
have fallen with the ordinary force of falling bodies. Forces 
appear to have acted in contrary directions. The legs of 
the same table were found deposited at the distance of many 
feet from each other in different directions." 

Pine Plains, N.Y., June 19, 1835. 

The day had been very sultry. Clouds highly charged 
with electricity darkened the horizon at 3 p.m. At 6 p.m. 
" our attention was arrested by the peculiar manoeuvring of 
dark and heavy clouds a little south of west. As the black 
cloud arose (it had the appearance and commotion of dense 
volumes of smoke bursting from a burning building), light 
and windy clouds from all that part of the heavens veered 
toward it with unspeakable confusion and velcKcity. Mr. 
Anthony Simmons, near Best^s, was on the road with his 
team loaded with a hogshead of sugar (1,250 pounds). 
Horses, wagon, and sugar were hurled over a stone wall into 
a perfect wreck; himself blown in an opposite direction about 
fifteen rods." 

Stow, O.. Oct. 20. 1837. 

Professor Loomis gives a graphic account of this tornado. 
There was a tremendous roar heard. '* Several of the fowls 
were picked almost clean of their feathers, as if it had been 
done carefully by hand. There were two powerful currents 
of wind blowing from opposite sides of the track, — that is, 
within a few rods of each other, — and with such violence 
that the stoutest oaks fell before it. What then became of 
the air thus accumulated in the centre? That there was a 
powerful current upward from the surface of the earth, near 
the middle of the track, is proved by the objects which were 
elevated. A tree which wi^s levelled as this whirl was ap- 
proaching it, would be turned to the right; and another, 
which fell as the whirl was receding, would be inclined to 
the left." 

Mayfield, O., Feb. 4, 1842. 

Professor Loomis has given us a description of this tor- 
nado also. '* The lightning was quite sharp just before the 
blow came on, and thunder was distinctly heard above the 
roar of the tornado. This roar was almost deafening, and 



was compared to a heavy surf upon the seashore, or to 
the Falls of Niagara." Professor Loomis loaded a six- 
pounder with a pound and a quarter of powder and with 
pieces of board. These were fired into a side hill, and from 
the penetration he decided that some of the boards in this 
tornado were driven into the earth with a velocity of 682 
miles per hour. The stripping of fowls attracted much at- 
tention in this and other tornadoes. In order to determine 
the velocity needed to strip these feathers, the above six- 
pounder was loaded with five ounces of powder, and for a 
ball a chicken just killed. Professor Loomis says, *^The 
gun was pointed vertically upwards and fired. The feath- 
ers rose twenty or thirty feet, and were scattered by the 
wind. On examination, they were found to be pulled out 
clean, the skin 'seldom adhering to them. The body was 
torn into small fragments, only a part of which could be 
found. The velocity was 341 miles per hour. A fowl, then, 
forced through the air with this velocity is torn entirely to 
pieces; with a less velocity, it is probable most of the feath- 
er* might be pulled out without mutilating the body." 

Professor Loomis gives a list of twenty-one tornadoes 
down to March, 1842, and the following rSsum^ of all the ap- 
pearances: "'1. No season of the year is exempt, but they 
are most numerous in May and June. 2. They occur 'chiefly 
between noon and sunset. 3. The temperature at the time 
is unusually elevated. 4. They are invariably accompanied 
by lightning and rain, aud frequently by hail. 5. Their 
progress in this country is invariably eastwardly, the mean 
being twelve degrees north of east. 6. Their average 
breadth is about 120 rods; length, 15 miles; velocity of prog- 
ress when violent, about 30 miles per hour; duration of de- 
structive violence, 45 seconds. 7. Light objects are fre- 
quently transported 3 to 20 miles. 8. Very few human 
lives are lost, about one to a tornado. 9. Leeward roofs are 
generally taken in preference to windward (Professor 
Loomis thought the windward side of a roof would be 
pressed down on the rafters, while the wind would cause a 
partial vacuum on the leeward side, which would suffice to 
throw that off). 10. Fowls are frequently picked of most of 
their feat jers. 11. In passing over ponds or rivers, water is 
invariably raised in considerable quantity." 

The omissions in this summary of ^any ascending motion 
in the centre of the tornado, any whirling from right to left 
or left to right, and any evidence of a partial vacuum, are 
most extraordinary and well-nigh inexplicable. Professor 
Loomis also adds several significant facts. The Morgan 
(Ohio) tornado of June 19, 1823, is thus described: '' At 9.30 
p.H the observer beard a roaring as of heavy thunder, which 
called him to the door. Upon opening it, he immediately 
discovered a bright cloud, having precisely the color of a 
glowing oven, apparently of the size of a half-acre of 
ground, lower than the dark canopy which remained un- 
broken above, and moving rapidly in the direction of his 
house. The brightness of the cloud made the face of things 
light above the brightness of a full moon. There was 
neither hail nor rain during the passage of the tornado, 
neither flashes of lightning nor distinguishable peals of 
thunder, but an intense brightness of the cloud and a con- 
tinual and tremendous roar." Such descriptions as these 
might be given for hundreds of pages ; but the above is a 
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fair sample of them, and muat BufBce. Before remarking: 
upon these quotations, it will be of interest lo bring down 
such descriptions tbtrty jears later. 

Sigaftl OSce Notes. 

In making investigations of tornadoes, tbe observer was 
furnished with fifteen to tnenty topics of search, and usually 
framed a number of questions to be asked each person. It 
is also probable that in these answers all classes of replies 
by tbe more interested and by those less so are mingled 
together. Oftentimes the localities were visited some weeks 
after the tornado, and when many valuable facts could not 
he ascertained. To any one desiring a more connected ac- 
count of these tornadoes, tbey will And tbem in tbe annual 
reports of tbe chief signal officer for 1873 and 1876. I'will 
bere simply make quotations without giving ui^es. 
Iowa and Illinois Tornadoes of BCay 23. 1873. 

" Saw two clouds— one in tbe south-west, and the other 
in tbe north-west— which appeared to nish together in tbe 
west." 

" Saw tornado approaching like two dark clouds, with an 
intervening lighter-colored space between tbem. These two 
clouds presented a Funnel-sbaped appearance. It whirled 
contrary to tbe hands of a watch. Heard some thunder 
previous to tornado, but saw no lightning." 

" Beard it roaring a long time before it arrived As it 
approached, saw two funnels distinctly. Saw funnel on the 
south side, which was the smaller, swing around in a half 
circle and join the larger one. When it struck ibe ground 
it seemed to smoke, tbe smoke surging tfplike spray upon a 
wave-beaten rock. Saw lightning during tbe tornado 

"Saw lightning during the tornado, and beard thunder 
above its roar." 

"Saw the funnel whirling contrary to the sun Saw 
lightning flash up and down tbe funnel. Saw a tree thrown 
out from tbe top of tbe funnel about one foot in diameter 
' "The roaring wa<i terrific. It resembled the sounds of 
machinery magnified a million times. It was a combined 
' woo-oo-00 ' and ' whirr-r-r.' When the funnel came near, 
it grew as dark as midnight." 

"Observed sheet lightning in tbe tornado several times. 
When tbe tornado bad passed about a mile and a half, it 
appeared to stand still ; and a strong gale, with rain, blew 
directly from it, so that I thought the storm was coming 
back." 

" The tornado first appeared as two clouds — one from the 
south-west, and tbe other from tbe west— rushing to one 
point." 

" Heard roaring about half an hour before it came." 

" Beard roaring an hour before the storm came. Did not 
hear it after it passed. Saw a cloud rushing from the south, 
and another rushing to meet it from the north." 

"The roaring was very loud for an hour previous to its 
arrival. Did not hear it after it passed. Saw no light- 

" It was impossible to bear thunder, owing to the noise 
of the storm, which was terrific." 

" Noticed a very black cloud in tbe west, with a lighter 
space on each side of it. Did not bear the roaring very dis- 
tinctly until it was nearly opposite. Then it was an awful 
ocean-like roaring." 



"Saw two clouds — one in the north-west, and one in tbe 
south-west- rushing together with great rapidity. A whirl- 
ing began right where they met, assuming the form of & 
funnel. Saw it whirling with the hands of a watch at the 
distance of about two miles." 

"There seemed to be a dark cloud to the aoutb-west, 
another to the north-west. Tbe roaring, like the whirring 
of a thousand thresh ing-macbines, wss so loud that I could 
not hear the breaking of tbe buildings." 

Georgia and Soath Carolina Toraadoea, March ao, 1875. 

"Tbe cloud was very black, with a reddish appearance 
beneath. Approached with a rising and falling motion, and 
sometimes bursting upward, like dense, black smoke from a 
furnace." 

"The cloud was fiery in appearance, throwing up, at 
times, what looked like tongues of Same." 

" The form of the cloud was that of an inverted cone, and 
its appearance luminous. The red cloud moved witb great 
velocity." . 




Flfl, 1. — TORNADO-CLOUD. 

"Tbe roar of tbe tornado was terrific, as if a thousand 
locomotives were raciug across the country at full speed." 

"Saw a bright column reaching from tbe ground to a 
height of nearly a hundred yards." 

This tornado occurred just about noon, and it is not a little 
strange that many of tbe observers saw a more or less bright 
light connected with the funnel. A photograph of the 
ruins of Uassey's house, near Sparta, Oa., shows a remarka- 
ble parallelism in tbe distribution of the d^rts Tbe bouse 
stood directly in the path of the tornado, and was built of 
heavy hewn timbers dovetailed together at the comers. The 
south-eaatside was first crushed in; then. the whole house was 
moved ten feet east, and torn tp froKmenta. The present 
writer saw precisely the same lines of debria parallel to the 
tornado-track in tbe Wallingford (Connecticut) tornado of 
Aug 9, 1876. This illustration (Fig. l) of a tornado-cloud is 
given as a good representation of tbe phenomenon. It will be 
found that nearly every picture baa waving lines upon it, as 
though the funnel were whirling, but the amorphous ap- 
pearance here given is probably more accurate. Dr. Hc- 
Pherson gives this description: "The borisonlal whirl, con- 
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trary to watch-hands, was plainly visible, together with a 
rolling motion ioward and upward, giving the appearance 
of dense volumes of black smoke ascending from a tar-kiln. 
Coruscations were observe.l shooting out on the right or 
south side of the cloud. A light funnel-shaped cloud, look- 
ing much like white steam, immediately preceded the black 
cloud." 

• Summary. 

I have read over about a thousand pages of tornado litera- 
ture in making these quotations. They are extremely dis- 
jointed, as must be necessarily th6 case in the scope of this 
paper. I have had no theory to support, and in conse- 
•quence the quotations are without bias. It is hardly proba- 
ble, however, that any one person can read such a mass of 
matter and make the best selections to give the more promi 
nent appearances; and it is much to be hoped that some ooe 
will go over this ground and make independent selections of 
the salient points. I think the omissions 4n these appear- 
ances are oftentimes mor^ suggestive than the positive state- 
ments. 

The Loud Boar. 

The well-nigh universal testimony is, that there was an 
indescribable roaring in connection with the tornado. It is 
probable that this was heard in the earlier cases, but was 
not regarded of enough importance to note. It is hardly 
probable that the loudest of this roar could be heard more 
than a few minutes before the outburst. Little weight can 
l>e attached to the observations of a few, that it was not 
heard after the passage. It is entirely improbable that this 
can be caused by the wind, or by the tornado whirling in 
the air. We very much need more careful observations. 
Attention should be directed especially to a comparison of 
the sound with a continuous rumble of thunder. 

The ascending current has also been largely commented 
on. The attempt to show an updraught by the fact that 
some persons were let down gently is more than counter- 
balanced by the fact that pieces of board and timber were 
-driven into the ground many inches. The evidence on this 
point of an ascending current is very contradictory, and it 
is highly probable that a fierce blast from two directions, 
together with the assistance of the topography, will account 
for most of the phenomena. There is almost overwhelming 
ovidence that air rushing into a partial vacuum does not 
produce this updraught. The evidence shows that the direc- 
tion of the path of the tornado is pre eminently toward the 
north-east. 

Whirling of Tornado-Cloud. 

Perhaps the least satisfactory testimony is regarding this 
appearance. We may set down at once the uselessness of 
any one trving to determine this whirling if he is more than a 
thousand feet away, and probably the limit should be five 
hundred feet. Attention should be directed to the ground, 
and most careful observations made of the whirling frag- 
ments. The distribution of the d&yria is markedly against 
any whirling. It is impossible to see how a whirl of a han- 
dred feet diameter could throw down one tree to the north- 
east, and its neighbor to the south-east on top of the other. 
Some one has well suggested, that, if the cloud is whirliog, 
the trees on the edges of the tornado should lie parallel to 



the track, while those in the centre should lie at right an- 
gles; but we know that precisely the contrary is the appear- 
ance. The writer once made an observation which may 
help to elucidate this problem. In the streets of Washing- 
ton, during the laying of the cable-road, there were em- 
ployed furnaces for heating tar, and in these furnaces it was 
customary io consume the remains of the tar-barrels for fuel. 
The smoke from these furnaces was most dense and black. 
The draught was so strong that the smoke issued from the 
chimney at a velocity fully equal to the wind that was blow- 
ing. The top of the chimney was not more than three feet 
from the eye, thus giving a most excellent opportunity for 
noting the slightest movement. When it was nearly calm, 
the smoke ascended perfectly straight, and with no whirling 
motion. The moment the wind blew, an extraordinary phe- 
nomenon was seen. Taking a vertical plane in the direction 
of the wind, and looking with the wind at the back, it waa 
found that on the right of the plane the smoke whirled from 
right to left, while on the left it whirled from left to right. 
The appearance of this smoke thus doubling upon itself was 
most interesting, and invariably occurred when the wind 
blew. It seems as though most of the contradictions in the 
testimony would disappear if soncie such action as this took 
place. We may be certain that there is no uniform whirl 
in tornadoes in either direction. 

Stripping Feathers from Fowls, 

This is undoubtedly a true phenomenon. The attempts to 
prove that this could be caused by the expansion of air in 
the quills, due to the passage of a vacuum, have signally 
failed. Fowls under an air-pump could not be deplumed by 
exhausting the air. We must also regard Professor Loomis's 
experiment of shooting a fowl out of a cannon as an entire 
failure, I mean for elucidating this phenomenon. He 
thought, that, if the fowl could have been fired at a hundred 
miles per hour instead of three hundred and forty, the result 
would have been very di£Ferent; but this certainly is very 
doubtful. A wind of a hundred miles per hour would liave 
carried along the fowl, feathers and all. It would be an 
interesting experiment to fire a fowl at a hundred miles per 
hour; but it is entirely probable that no fowl could live 
under such a shock as that, and the feathers would not be 
driven off until the velocity became enough to dismember 
the fowl. It would also be interesting to hold a fowl before 
a blast, and determine, if possible, the velocity needed for 
depluming. The most singular fact is, that the fowl lives 
under the depluming process. In some cases roosters have 
been seen walking around, days after the tornado, crowing, 
and without a feather on their backs. The appearance can 
be readily accounted for on the supposition that an electric 
charge threw off the feathers, and this seems the only way 
of explaining the stripping of clothes from a person. 

The conclusion seems forced upon us that we need, n^ore 
than all else, much more accurate observations by persons 
accustomed to note physical phenomena. It will be se^n 
that in later days the appearance of clouds from the north- 
west and south-west is attracting great attention. That this 
fact was not emphasized before, may be due, in part, to the 
fact that it was not regarded as of any special importance in 
accounting for the phenomena. It seems that these appear- 
ances certainly attend the tornado, and are seen all along its 
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course of a hundred or two hundred miles; so that they 
cannot be reg^arded as individual clouds, whose meeting pro- 
duces the funnel. 

[ContlDued on p. 816.] 



NOTES AND NEWS. 

Ant one interested in the 6i(*k benefit, funeral aid, and death- 
beneficiary associations of the United States can help make the 
statistics of their organizations for the forthcoming census more 
complete, and disseminate the knowledge of the good work they 
are doinf?, by sending the names of such societies as they may 
know of, and the addresses of their principal officers, to Mr. 
Charles A. Jenney. special agent cf the Eleventh Census, 58 Wil- 
liam Street, New York City. 

— Professor S. T. Maynard, in the April bulletin of the Hatch 
Experiment Station of the Massachusetts Agricultural College at 
Amherst, states that the fact that healchy and vigorous peach- 
trees, can be grown to the age of six to ten years in New England 
needs no demonstration, but that we seldom find healthy trees of 
a greater age on account of the destruction resulting from the 
cold and by the disease called the "yellows." While we do not 
knOw the exact nature of the disease called the ''yellows,'* and 
cannot wholly control the atmospheric causes, the other causesi 
says Professor May nard. we can largely control; and by careful 
cultivation in the spring and early summer only, by the use of 
complete fertilizers in the fall or early in the spring, we can 
largely prevent this destructive disease. It may not he profitable 
to try to save di;»ea8ed Iree^. and it would be advisable to destroy 
them as a matter of safety, although there is no evidence that the 
disease is contagious: for upon the college grounds more or less 
disea<^ed trees may be found at all times; and young trees are 
planted where old trees have died, and, with an abundance of 
plant- food, have gron^n in perfect health for six years. 

— Experiments in the cutting of seed- potatoes after various 
methods have been carried oo each season since the organiza- 
tion of the Ohio Agricultural Station. In 1889 the work was 
carried on upon a larger scale than formerly, and with a greater 
number of varieties, the object bein^i: to test the validity of con- 
clusions drawn from the results of former experiments, also to 
compare varieties. There is sufficient uniformity in the results of 
different seasons to warrant the following conclusions, says Pro- 
fessor W. J. Green, the horticulturist: 1. Other conditions being 
the same, the larger the cutting, the greater the total product; i.e., 
the total product varies in about the same ratio as the size of the 
cutting. 2. The marketable product also increases as the size of 
the cutting is increased, but does not follow the same ratio as the 
total product, the rate of gain being less. 3. The increase is 
found in both the large and small ix>tatoes, the greater portion 
being in the latter. 4. A crop grown from whole potatoes matures 
at an earlier date than one from small cuttings. 5. Small cut- 
tings require soil that is more highly enriched and thoroughly 
prepared than lan^e cuttings and whole potatoes, in order to se- 
cure a good stand and to produce a profitable crop. 6. The ques- 
tion of relative profit, as between the use of small cuttings and 
whole potatoes, depends upon the cost of seed-potatoes, the date 
at which the crop is to be harvested and sold, and the condition 
of the soil at planting-time. 7. In ordinary practice it will usually 
be found that neither extreme, as to quantity of seed used, will be 
found to be profitable. The safest plan is to use large, well- 
matured, healthy potatoes, and cut to two and three -eyes. 

— Much discussion having been provoked relative to the results 
of experiments at the Massachusetts Agricultural College, Am- 
he^t, Mass., with steam and hot water for heating greenhouses 
(reported m Bulletins Nos. 4 and 6), especially as to the accuracy of 
the results. Professor S. T. Maynard has the past winter made a 
careful repetition of the experiments to correct any errors that 
might be found, and to verify previous results. The boilers hav- 
ing been run with the greatest care possible from Deo. 1, 1889, to 
March', 1890, and every precaution having been taken that no 
error should occur, he finds the total coal consumed between those 
dates, for the hot- water t>oiler, to be 6,698 pounds, the average daily 



temperature for the time being 49.74^; and for the steam-boiler 
the total coal consumed in the same time w^as 9 734 pounds, the 
average daily tempeiature for the time being 48.89°. The follow- 
ing criticisms have been made by parties not conversant with the 
facts of the case: 1. That the piping and check- valve were not 
arranged so as to get the most perfect circulation of steam with- 
out a great loss of fuel. 2. That the flues from the two boilers 
entered the chimney in such a way as to give a l>ettcr draught to 
the hot-water boiler. 8. That the exposure of the two houses 
was such that the house heated by hot water received more sun- 
heat than the one heated by steam. These criticisms Professor 
Maynard thinks can bi* answered to the entire satisfaction of all 
fair-minded readers. By numerous test examinations he found 
that the circulation of st^am through all the pipes, above the 
water-line of the boiler, is perfect whenever there is fire enough 
to create steam in the boiler; that the check- valve must conse- 
quently work easily ; and that there is never any standing water 
in the return-pipes above the water line of the boiler. The flues 
are arranged so as to give as nearly equal draught to the boilers 
as is po sible and have them enter the same nhimney,and enter at 
the same point; and if there Is any difference in the draught of 
the two, it is in favor of the steam-boiler. It was suggested by the 
late Mr George Hills of Arlington, that perhaps from their location 
the steam-lveated house received less sun- beat than that heated by 
hot water. To test this matter, two 'standard thermometers were 
placed in each house, so that the sun^s rays should fall upon them 
equally in both houses at the same time, — one on the eastern,, 
and one on the western exposure. Records were made three timea 
each day for twenty days, ending March 18. Of these twenty 
days, about eleven days were cloudy and nine clear, and prol)ably 
the period of time under observation was long enough to show 
that the amount of sun-heat received by each house is so nearly 
equal as to in no way change the results given in the temperatures 
of each h* use. 

— In the American Chemical Journal (vol. xii. No. 4) Mr. H. 
J. Patterson of the Maryland Agricultural Experiment Station,. 
Agricultural College, has an article on ** The Use of Animal Char- 
coal in the Determination of Fat (Ether Extract) in Feeding- 
Stuffs.*' His conclusions are, that the use of charcoal results in a 
closer approximation to the truth than any other method in use, 
though abaolute accuracy is not claimed. The following point? 
may be claimed in favor of the use of animal charcoal in the de- 
termination of fat (ether extract) in feeding- stuffs: 1. That the 
product obtained is nearly pure fat or vegetable oil. 2. That the- 
product obtained gives a more correct idea of the physical nature 
of the fats from various substances. 8. That slight quantities of 
water that may exist in the substance and pass out with the ex- 
tract ^ill be removed by the charcoal. 4. That soluble acids of 
the plant, or acid which may be formed by the continuous distil- 
lation of ether, in connection with some constituents of plants^ 
will be partially, if not wholly, removed by the animal charcoal. 
5. That the animal charcoal will partially obviate, if not wholly 
remove, the difficulty of change in the amount of ether extract 
(which generally increases) with the aging of the sample. 

— The April bulletin of the Michigan Agricultural Experiment 
Station is on **Foul Brood," by A. J. Cook. By special request 
of several bee-keepers. Professor Cook issues the bulletin upon the 
most serious malady that ever attacks bees in this or any other 
country. The problem of safe wintering, once so important, is 
now solved, and the intelligent apiarist feels no longer any dread 
of winter's cold. Foul brood is now the bee-keeper's terror. Like 
the cholera — a disease which is close akin to foul brood — among 
our own kind, so this disease comes into the bee community like 
a terrible scourge; and if the bee-keeper is ignorant, incautious,^ 
or indifferent, it abides with him till it starves for want of bees 
on which to feed. Terrible, and tcnibly fatal, as this disease is 
known to be, experience has proved, certainly, that with full 
knowledge, and as great care, it can be kept in check and wholly 
cured, and that with not very serious labor and expense. The 
minute ovoid spores are brought to the hive probably in honey 
fed to or brought in by the bees. It is easy to see how honey in 
a diseased colony of bees would receive these spores. It is difll- 
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cult to see how it could be free from them. The spores might 
also he introduced by giving combs containing the disease brood, 
or which had previously contained it, to the bees, and so now 
would have the dormant bacilli or spores. Undoubtedly foul 
brood is usually first introduced through the honey, while it is 
often spread rapidly by an exchange of combs in an apiary where 
only a few of the colonics are affected. While the bacillus cannot 
develop in the honey, very likely the honey serves admirably to 
hold and preserve the spores. When the larval bee is once 
affected, it is disturbed, lies differently in the cell from the 
healthy larva, eoon turns yellow or straw color, then to brown, 
while the skin seems loose and flabby. Later the mass becomes 
thick and viscid, and turns dark brown, the color of coffee before 
any cream is added to it! It now dries up, and at last forms a 
thin layer over the bottom of the cell. While in the putrid 
coffee-colored state, if drawn out from the cell by inserting into 
it a pin-head, it is stringy ; and if it fails to hold to the pin, it will 
fly back. This brown, stringy, elastic mass, with no resemblance 
to a larva or pupa, is a f>ure proof of the presence of the dread 
malady. The larva may never be capped over, but, if attacked 
late in its development, it usually will be. This cap, however, 
will appear sunken or concave, instead of being convex or round- 
ing out, as the cappings of brood always do when the brood is 
healthy. These sunken caps are always suspicious, and should 
always lead to close investigation. Little irregular holes in the 
cappings are often seen, which also should awaken suspicion. 
Another indication not always marked in the early stages is a 
rank smell, which has been compared to the odor of old glue, and 
which is not very unlike <the odor of decaying brood that has been 
chilled. Often this odor, in severe cases, is very marked, and can 
be detected while the hive is closed, and several feet from the one 
perceiving it. Mr. Cheshire thinks that the mature queen, work- 
ers and drones, are also subject to attack, and frequently succumb 
to the disease. For the remedies we must refer to the bulletin 
itself. 

. — Within the past few years much complaint has been made by 
bee-keepers of a disease among bees which not only depleted the 
colony, but was made manifest by the appearance of the diseased 
bees. They look black because of loss of hair, much as do robber 
bees, or old bees in spring, and frequently make strange motions 
in front of the hives, as though dancing or in convulsions. They 
are frequently dragged out of the hives by the other bees. This, 
like foul brood, is supposed, says Professor A. J. Cook, to be due 
to fungoid attack. In this, only the mature bees seem to become 
victims, though the inoculation appears to come through the 
queen. . Thus it is found that superseding the queen with a 
healthy one cures the malady. It is also reported that abundance 
of salt water placed close by the hives, where the bees can gain 
ready access to it, will cure this ** nameless bee-disease." It 
would seem that this malady is the same that has received atten- 
tion in Europe, and which Mr. Cheshire has said was due to the 
attack of BaciUus Gayioni, 

— The March bulletin of the Agricultural Experiment Station 
of Cornell University is devoted to *• Growing Com for Fodder 
and Ensilage," by Messrs. I. P. Roberts and Henry H. Wing. 
Not all the points given below are based upon the experiments 
detailed in the bulletin. Some are drawn from work done else- 
where, and some from unpublished results of their own. First, 
they wish to emphatically repeat the recommendation of last > ear, 
that, in growing corn for ensilage, care should be taken to select 
the largest variety that will fully mature before frost in the locality 
where grown. Special attention is called to the fact that hereto- 
fore it has been a common practice to sow or plant corn for fodder 
and ensilaging entirely too thick. Starch and sugar are not fully 
developed without an abundance of sunlight. Immature plants 
are likely to contain a very large per cent of water. It will readily 
be seen that twenty-five tons of green com, containing ninety per 
cent of water, gives but five thousand pounds of dry matter; 
while twelve tons, containing seventy-five per cent of water, gives 
six thousand pounds of dry matter. In the latter case a thousand 
pounds more dry matter is obtained, and less than half the weight 
of gross material has to be handled and stored ; while the com 



will still have sufficient moisture to give the resulting silage that 
succulence upon which its value for feeding as compared with dry 
forage largely depends. While the percentage of nitn»gen grows 
less as the plant approaches maturity, a much larger proportion 
of the nitrogen in the unripe material is in the less valuable form 
of amides than in the mature plant, so that t6e less percentage 
of nitrogen in the riper product is compensated for in its increased 
nutritive value. So far, all the experiments go to show that the 
effort should be made to raiBe the largest yield of grain irrespec- 
tive of stalks, no matter what purpose it is intended for. If one 
variety gives an equal yield of grain and a greater amount of 
stalks and blades, then of course it should be preferred, for fodder 
and ensilage purposes, to the variety that gives the less stalk and 
blade; but it will be found that as a rule the larger the yield of 
grain, the larger will be the yield of stover. Finally, the fact 
should not be lost sight of, that wood and water alone are not 
good foods for animals, and that they are expensive products to 
handle. 

, — The May bulletin of the Michigan Agricultural Experiment 
Station is an essay on the English sparrow, by C. B Cook. 
Seven States legislate against the English sparrow. Of these, four 
simply except it from the protection afforded other birds. New 
York makes it a misdemeanor to harbor or protect them, while 
Michigan pays a bounty of three cents for each sparrow's head. 
Over twenty of the remaining States give the English sparrow the 
same protectiop that is offered to other birds. The remaining 
States have no laws on the subject. The first thing that should 
be done to check the sparrows' increase, says Professor Cook, is 
the repeal of all laws offering them protection. Doubtless many 
who would turn their hands against the sparrow are prevented from 
doing so by bird-lal^s. As recommended by Mr. Banows, it may 
be best that one able man should be employed in every town and 
city to superintend a systematic warfare against the English spar^ 
row. No matter how much farmers and gardeners desire to de- 
stroy these birds, it will be of comparatively little avail so long as 
the sparrows are permitted to stay in their great breeding-haunts, 
the cities, unmolested. The alarming rate at which the sparrows 
have increased during the past few years shows only too clearly 
that some action is necessary No doubt a bounty helps to lessen 
their numbers; but it is a question if this is the best way to exter- 
minate the English sparrow. This method has been employed in 
Michigan since 1887, and has been found an expensive method of 
lessening their number. The greatest objection— that other spe- 
cies of birds are killed by careless persons for English sparrows — 
would apply as well to any other means of destruction. The 
scheme for offering liberal prizes for 'the greatest humber of birds 
killed in any given territory is worth considering. If the prizes 
are sufficiently large, many persons will compete, and great de- 
struction to the sparrows would result. Whatever means are 
employed, it is of the greatest importance that all Slates and 
Territories infested be united in their efforts, and all employ some 
good means of eradication. One or two States alone can accom- 
plish but little, as the sparrows are spreading so rapidly that tM 
birds would migrate from other States near by as fast as those 
within the State limits were destroy ed. No one should receive 
sparrows on a bounty or prize that has not thoroughly studied th 
bird. Far too many of the town clerks in Michigan do not know 
the English sparrow's head from that of a linnet or thrush. As a 
result, a great many birds that have been sent in for a bounty are 
the most beneficial birds. Thus many heads have been sent to 
this station, on which a bounty was claimed, of such valuable 
birds as the song-sparrow, red polled linnet, and evening gross- 
beak, — birds that the laws protect by a fine of five dollars against 
their slaughter. Michigan has a good law against destro v ing native 
birds, and every person presenting such a bird to the town clerk's 
office should pay the penalty, which is a fine of five dollars. 

— The picture of Ruwenzori (identified by Stanley with the 
Mountains of the Moon), which will appear in the June Scribner, 
was drawn from Stanley's own sketch made at the time of the 
discovery. The race of pygmies discovered by Stanley in Africa 
were photographed by him, and one of the pictures will be repro- 
duced in his article. 
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Lieut. Finley's Views. 

For the past ten years Lieut. Finley has devoted a great 
deal of attention to this subject, and has received reports of 
tornadoes from thousands of observers. His views, then, 
should have much weight as being a rSsum^ of all the facts 
reported. Quotations will be made from his book entitled 
** Tornadoes," published in 1887 by the Insurance Monitor, 
No attempt has been made to classify these, but I have 
given them in the order in which they occur in the book. 
Speaking of the flow of air on either side of a large storm, 
we find, ^' As tiiese conditions continue to prevail, there is a 
growing contrast of temperature to the north and south of 
the major axis (of the depression), owing to the long-con- 
tinued movement of the atmosphere from opposite directions; 
such movement eventually affecting the disposition of air in 
the warmer regions of the extreme south, and likewise the 
colder regions of the extreme north. The contrast of tem- 
perature now naturally increases with marked rapidity, and 
the formation of clouds commences in earnest. Huge 



masses of dark and portentous appearance bank up in the 
north-west and south-west with amazing rapidity, and soon 
the scene becomes one of awful grandeur. The straggle for 
mastery in the opposing currents is thus indicuUnl by the 
gathering cfoud- formations. The condensation of vapor 
from the extremely humid southerly currents, by contact 
with the augmenting cold of theirstruggling opponents con- 
tinues. It increases rapidly. Finally, when resistance to 
the unstable equilibrium can no longer be maintained (con- 
trolled by the rate of temperature change and rapidity of 
condensation), the opposing forces are, as it were, broken 
asunder, followed by the upward rush of huge volumes of 
air. The outward indication of this event is first shown in 
the whirling, dashing clouds over the broken surface of the 
heavy bank of condensed vapor, forming the background, — 
a scene not easily depict.ed or realized by one who has not 
witnessed it, but never to be effaced from the memory of the 
actual observer. There is an awful terror in the majesty of 
the power I. ere represented, and in the unnatural movemf.nt 
*of the clouds, which affects animals as well as human 
beings. The next stage in the further development of this 
atmospheric disturbance is the gradual descent of the funnel- 
shapfd cloud from a point apparontly just beneath the posi- 
tion of the enactment of the first scene. The tornado is now 
l>efore us, not fully developed, but soon to acquire that con- 
dition when the terrible vmlence of its power will make the 
earth tremble, animals terror-stricken, and men^s hearts 
quake with fear." 

*' Tliere seems to be some strange connection between the 
almost simultaneous appearance of clouds in the south-west 
and north-west, possessing as they do such unusually threatr 
ening forms. As they approach from opposite directions, 
they are suddenly thrown into the greaU^st confusion, break- 
ing up, as it were, into small portions, which dash pell-mell 
over each other and in every direction; now darting toward 
the earth; now rushing upward to considerable heights like 
sky-rockets, or at moderate elevations rolling over each 
other in a well-developed whirl. An observer, in describing 
the approach of the clouds from the south-west and north- 
west, stated that they came together with a terrific crash, 
as if thrown from the mouths of cannons. Generally, fol- 
lowing closely upon the existence of this condition, the 
funnel-shaped tornado-cloud appears against the *westem 
sky, moving boldly to the front from without this confused 
mass of fiying clouds.'* Lieut. Finley describes four motions 
of the tornado: *' No. L is called the whirling or gyratory 
motion, which is invariably from right to left. Above all 
other motions, this is attended with the greatest violence. 
This gyratory motion forms what is termed the * vortex ' of 
the tornado-cloud, within which the velocity of the centrip- 
etal currents of air is almost beyond conception. No. II. 
is called the progressive motion of the tornado, — the motion 
which determines the cloud's track from one -point to 
another. No. III. is termed the rising and falling motion 
of the tornado. No. IV. is called the zigzag motion, or 
swaying from side to side of the central line of cloud-move- 
ment. This movement is sometimes quite suddenly per- 
formed, but generally it is a moderately slow movement, and 
one that can be watched and easily identified. Tn complet- 
ing the extent of a single act of this motion, the tornado- 
cloud will diverge about an equal distance on either side of 
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tbe central line of movement, though theso tangents to the 
major axis are not necessarily of equal length.'^ 

Lieut, f^nley summarizes his study of the relations of a 
tornado to general atmospheric conditions as follows: 
'* There is a definite portion of an area of low pressure 
within which the conditions for the development of torna- 
does are most favorable, and this is called the 'dangerous 
octant. Tornado regions are to the south and east of the 
region of high contrasts in temperature (temperature 
gradient) and in dew-points. The area of tornadic action is 
to the south and east of the region of high contrasts of cool 
northerly and warm southerly winds, — a rule that seems to 
follow from the preceding, and is of use when observations 
of temperature and dew-point are not accessible. The rela- 
tion of tornado regions to the movement of upper and lower 
clouds shows that the former indicate the presence of the 
cold north-west current, and the latter the warm south-west 
current of air, which ultimately lead to the development of 
the high contrasts of temperature so essential to the birth of 
tornadic action. The study of the relations of tornado 
regions to the form of barometric depressions shows that tor- 
nadoes are more frequent when the major axis of the baromet- 
ric trough trends north and south, or north-east and south- 
west, than when it trends east and west.'^ 

Prom Lieut. Finley's *' Scientific B6sume of Tornado 
Characteristics,^^ I have selected the following as touching 
upon points not already mentioned. 

^* The time of day, the time of year, and the peculiar hot 
and stifling condition, indicate that heat is the physical 
agent developing the tornado. By the rotary action of the 
tornado-cloud the condensed vapor is whirled into a flne 
mist, giving it the appearance of steam, and lighting the 
interior of the cloud. The tornado is accompanied by a 
rumbling noise (very peculiar), which never ceases while 
tbe funnel-shaped cloud is upon the earth or a short distance 
above it. The funnel form of the cloud is due to the peculiar 
ascensional movement of air-currents, the vapor being con- 
densed along the central line of movement by the cold of 
elevation. The motive power of a tornado, and the agency 
which lifts objects or carries them long distances, is that 
motion of the air in the cloud set up by the variable heat 
conditions of large masses of air over adjacent regions. 

** The tornado vortex may be formed either by an ascen- 
sional movement of a mass of heated air, giving rise to un- 
stable equilibrium, or by the meeting of opposite currents 
with high temperature gradients, or by a combination of 
thes^. Two currents of air approaching each other from 
opposite directions will not come directly together, because 
of the influence of the relative motion of the earth. The 
mass of air coming from the south would have a greater 
velocity eastward than that coming from the north : there- 
fore, instead of meeting each other in a direct line, the two 
currents will form an angle at their intersection, and the 
combination of the two masses will g^ve rise to a rotation in 
a direction contrary to the hands of a watch with its face 
upwards. These conditions account for the spiral movement 
of the air-currents and the formation of the vortex in the 
tornado. The cold air from the northward will under-run 
the warmer air from the southward, because of the difference 
in density of the two masses, and as a result will aid in the 
formation of the whirl. 



** The electrical tension of the air cannot, under the most 
favorable atmospheric conditions, cause the movement of 
oppositely electrified air masses, because of the excellent con- 
ductivity of free air, which always tends to equalize electric 
potential. The presence of ozone is usually detected in the 
wake of the tornado. People are stripped of clothing, fowls 
and birds denuded of feathers. The peculiar roaring noise 
which accompanies the progress of the tornado cannot be 
ascribed to the intervention of electrical forces: it is far more 
reasonable to assert that the noise is produced by the resist- 
ance which the rapid and violent indraughts of air en- 
counter while passing into the tornado's vortex. The vortex 
approximates a vacuum, and the air rushes into it at the 
spout end near the earth with great violence, atttended by a 
hollow, sucking sound of marked intensity. 

'* The peculiar sensations of whaUare termed 'burning,' 
* scorching,' or * stifling' heat, which are reported by those 
who experience the violence of the tornado, most be due to 
the latent heat of vaporization, which is'given ofF in great 
quantities by the extremely rapid conden^tion that attends 
the tornado as a constant feature.'' 

A ^ery interesting comparison may be made between 
these later views and the appearances noted earlier. Lieut. 
Finley seems to have slightly confused the conditions which 
prevail at the centre of the general storm with those at the 
tornado. Great contrasts of temperature and dew-point, 
meeting of hot south with cold north winds, etc., can only 
occur at the centre of the general storm, but that point is 
four hundred miles from the tornado. It seems probable 
that altogether too much emphasis has been given to the two 
clouds, — one in the north-west, and the other south-west — 
which are described as gathering themselves together as two 
giants eager for the coming contest We have already seen 
that these clouds are an accompaniment of the tornado. 
They are probably never more than one or two miles apart. 
They seem to rush together, because, when first seen, a cloud 
of dust hides the true tornado, and these appendages appear 
prominently on either side. In a minute or two the ob- 
server is enveloped in the dust, and the next instant he sees 
the death-dealing funnel, and his heated imagination at once 
leads him to the conclusion that the funnel is produced by 
the forcible n^eeting of the clouds. 

Contrasts of Temperature. 

Lieut. Finley especially insists on such contrasts as a vera 
cauaa in the formation of a tornado, but it would seem as 
though he has entirely mistaken the mode of action gener- 
ally ascribed to an unstable equilibrium. We are impressed 
with the fact that the clouds and resulting contrasts are on 
the same level, whereas, in order to have a contrast capable 
of causing an upsetting in the atmosphere, it is absolutely 
essential that the cold air be above the hot. Lieut. Finley 
expressly declares against this disposition by stating that the 
eolder air, by its density, under-runs the warmer. It is a 
matter of deep regret that other writers on this subject have 
not seen that such a condition as the last mentioned en- 
tirely negatives their theories of tornado formation. 

Tornado Whirls. 

No one who has read all that precedes can be more aston- 
ished than the present writer to find that the evidence proving 
a whirl is so inconclusive and confiicting. I had fully made 
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up my mmd that there must he a whirl, though in douht as 
to its direction. In fact, the best testimoDy we have, scat- 
tering of d&yria^ is strongly in favor of the view that there 
is no whirl. Figs. 2 and 3 will show better than pages of 
text the nature of this testimony. Let us ask what would be 
the effect of a whirl, in a direction counter-clockwise, pass- 
ing through an orchard (see Fig 2). Facing the tornado as 
it approaches, we would see trees passing our eyes at right 
angles to the track, or leaning over to the right. After the 
tornado passes, we would see trees on the south side lying 
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FIO. 2. — ORGHABD BLOWN DOWN BT A WHIRL FBOM BIGHT 

TO LEFT. 

parallel to the track, with tops to east, while on the north 
side their tops would lie to the west. Fig. 3 shows the true 
conditions which are found. The debris and trees in the 
centre all lie parallel to the track, while on the north and 
south sides the trees point inward and forward toward the 
centre. The writer made a most careful investigation of 
the conditions at the Wallingford (Connecticut) tornado; 
and these appearances were jrepeatedly met with, though the 
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FIO. 8. — ORCHARD AFTER ACTUAL TORNADO HAS PASSED. 

true significance of the facts was not fathomed. The stron- 
gest argument that has been advanced in favor of a whirl 
has been the position of tall trees which have crossed each 
other. Almost invariably the under tree is the one pointing 
north or north-east, while those above point south-east or 
south. The proof is very unsatisfactory. If there is a 
steady whirl in a mass of air, why would it not break down 
neighboring trees in the same direction? 

Farther Research. 

We are impressed with the imperfection of the evidence 
regarding the true mechanism of a tornado. Even the aj>- 



parent drawing-up of water from a pond cannot be regarded 
as evidence of an uprush. We know, that, even if there 
wer6 a perfect vacuum, water could not possibly be raised 
more than thirty-four feet. It is probable that the depres- 
sion noted as the tornado passes is due to the wind, and the 
apparent rising of a mass of water is simply fine water^par- 
ticles or mist borne on the wind. The fact of the existence 
of a whirl ts one of the most important that can be estab- 
lished. While we can never expect that an observer would 
remain near enough to a very severe tornado to make accu- 
rate observations, yet it seems as though this fact might be 
established by skilled observ^ations in a less severe tornado. 
If you are on the south side of a tornado, there is little use 
in looking for a whirl; but attention should be given to 
the starting of objects into the air. See whether, when a tree 
starts, it goes suddenly, as if shot from the ground, or is 
swayed violently at the top first; see whether the dUbris that 
rises goes up in great confusion, whirling oyer and over, or 
whether it is carried lengthwise, as in a stream; etc. If you 
are on the north side, get as near as you dare, and cling to a 
large tree, or, better, to a post; note whether a single object 
near the ground or up in the funnel has any motion whatr 
ever toward your right hand as you look at the funnel. 
The moment the tornado has passed, run with the greatest 
possible speed to its rear, and, if possible before the dust has 
enveloped you, see if a single object on the ground or up in 
the air is moving to your right. If the tornado has moved 
through an orchard, establish as near as you can the centre 
line, and then pace off one hundred, two hundred, three hun- 
dred feet to north and south, examine trees at the same dis- 
tance on either side, and see if those on the south are uprooted 
or broken more than those on the north. If the tornado is 
moving at the rate of eighty miles per hour, and the whirl a 
hundred and twenty, on the south side the resultant velocity 
would be two hundred, while on the north side it would he 
only forty miles per hour. The greatest care must be taken 
that we do not blind our eyes with preconceived notions. 
When some observer who has a barometer has been so for- 
tunate as to take it to a dug-out, and has kept his eye upon 
it rather than upon the more absorbing tornado, we may 
hope from his testimony, if the funnel goes over his head,, 
to clear up more doubtful points, and establish more certain- 
ties, than can ever be done by any other means. Finally^ 
as the West becomes more thickly populated by skilled ob- 
servers, we may hope to some time establish many points 
now very uncertain. H. A. Hazen. 



LETTERS TO THE EDITOR. 

*«* Correspondents are requested to be as brief as possible. The writer*s name 
is in all cases required as proof of good faith. 

T%e editor wiU be glad to puldish any queries consonant with the character 
of the journal. 

On reqwst^ twenty copies of the number containing his communication tctZI 
be furnished free to any correspondent. 

To Discuss Meteorological Topics. 

• 

A PRELIMIN ART survey is being made to discover if available 
material enough exists in and near this city to form a society to 
study and discuss meteorological topics. Such an organization 
should include physicians, civil engineers, and other professionals^ 
and amateurs who have studied the weather in a scientific way, 
or the relations of any of its phases to important human interests, 
like health, construction of dams, bridges, and buildings, naviga- 
tion for commerce and pleasure, horse and steam car local traffic, 
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crops, preservation of foresta, and wrifcing insurance. Nothing, 
perhaps, touches people's mundane welfare at so many points as 
the weather; and yet, as a science, meteorology is really in its 
infancy. In many civilized countries there are, aside from the 
official weather bureaus, independent associations made up of per- 
sons who are interested in their own or other people's investiga- 
tions of the weather, in some of its bearings upon the happiness 
of man. Such are the New England, Royal, and Scottish Mete- 
orological Societies. Some of the members are professional and 
hard working meteorologists, of national or world-wide fame, 
like Dr. Bucban and the Hon. Ralph Abercrombie; and some are 
wealthy hut intelligent enthusiasts, like Mr. G. Lawrence Rotch 
of Boston, who has built and equipped one of the finest private 
observatories in the world, and in a quiet way contributes much 
to the advancement of science. There can be no question as to 
the value of such an organization. A few minutes' reflection 
should satisfy any well-informed resident of this city and vicinity 
that men enough, admirably qualified to conduct such an enter- 
prise, are to be found hereabouts; and the advantages of affilia- 
tion for this purpose ought to be too apparent to need pointing 
out. The discussion of appropriate papers from memljers or out- 
side experts, the edncatioo which even the most accomplished 
scholars would derive from others* labors, the stimulus and direc- 
tion given to individual investigation, the procuring of a common 
library for use in meteorological research, the shaping of popular 
ideas about weather, and the depreciation of "cranks" of the Wig- 
gins type, would be among these benefits. W hether those per- 
sons beet fitted to carry on this work have the time and inclina- 
tion to carry the proposed 'society through a short infancy into an 
assured permanence and a usefulness worthy of the American 
metropolis and its environs, is really the only question to be 
solved. I should be glad to be the humble means of bringing to- 
gether for organization those who will favor the movement in 
private letters to the editor of Science. James P. Hall. 

Brooklyn, N.T., May 80. 



BOOK-REVIEWS. 

Midnight Talks at the Club, Reported by Amos S. Fiske. New 
Yord, Fords, Howard, & Hulbert. 16^ $1. 

« 

Most of the chapters of this book were originally published as 
a series of articles in the Sunday edition of the New York Timea^ 
and purport to be accounts of certain talks and discussions at the 
Asphodel Club, at which the author was present as a listener. 
The principal talker is known as *' the Judge,'* who is obviously 
intended as the author's mouthpiece. The talks are almost en- 
tirely on religious themes, *'tbe Judge's" views being those of the 
most advanced liberal Christians of the present day. He is repre- 
sented as regardint? *Hhe restraint and elevating influence of 
Christianity over society as necessary to the uplifting of mankind 
from their low condition, the salvation of free institutions, and 
the system of popular government*' (p. 108). But he holds that 
'* the Church, in order to maintain its great influence and power for 
good, and do the work which most needs to be done, absolutely 
must range itself in line wjth modem progress in knowledge and 
thought " (p. 221). But the Church, he says, has not kept up with 
the intellectual progress of recent times, and for this reason is 
losing its hold upon the world. The remedy that <*the Judge" 
proposes is to ** discard the requirement of a belief in ihe miracu- 
lous" as a condition of admission to Christian fellowship. Such 
a loosening of the bonds of dogma would, he thinks, bring into the 
Church all the best minds of the ag:e, and make it the saving and 
elevating power that it ought to be. It will be seen, therefore, 
that the views expressed in the book are those now commonly 
held by scientific men and historical critics, but they have not 
until recently been expressed in this country with such freedom 
and emphasis. Unfortunately, however, "the Judge's" views, 
like those of most liberal Christians, are mainly negative and 
critical; and he has little to say as to the positive side of reliision, 
except that he believes in the being of Qod and the immortality 
of the soul. Hence, although the work is written in an excellent 
spirit, and contains many good points, the reader lajs it down 
with the consciousness of something lacking. 



Epitomes of Three Sciences: Comparative Philology, Psychology^ 
and Old Testament History. Chicago, Open Court Publ. Co. 
12^. 75 cents. 

« 

This volume contains three essays designed to give an account 
of recent investigations in certain departments of science, with 
their most important results. The ablest and most interesting ia 
the first, on • * The Study of Sanskrit." written by Professor H. 
Oldenberg of Kiel. It is not, as the title of the book would lead 
us to think, an exposition of comparative philology, which is only 
incidentally alluded to, but is an historical account of the discov- 
ery and elucidation of the ancient Sanscrit literature. Beginning- 
with Sir William Jones, the author traces the progress of Sanscrit 
studies through various vicissitudes and difficulties to the present 
day, and shows bow much has been done toward the recovery of 
this important literature, and by what means the work has been 
accomplished. 

The second paper, entitled << Aspects of Modern Psychology," by 
Professor Jcseph Jastrow, is really devoted to the new science of 
psycho- physics. It is not a summary of the science, but a brief 
history of its origin and development. The contributions of the- 
different nations are recorded, those of Germany naturally occupy- 
ing the most prominent place; and there are also a few pages oi^ 
recent investigations in comparative psychology and in animal 
psychology. 

The third essay, ''Rise of the People of Israel," by Professor C. 
H. Cornill of Kdnigsberg, is an attempt to state the grains of his> 
torical truth in the early traditions and legends of the Israelites. 
The author holds that every such historical legend has a basis of 
truth; but by what criterion he discriminates between the truth 
and its attendant falsehoods he does not tell us. However, h& 
sets before us what he believes to be the real outline of Israelitisb 
history from Abraham to David, which has at least the merit of 
being based on conscientious and painstaking study. On tho 
whole, this little volume is well worthy of perusal. 

Pure Logic and other Minor Works. By W. Stanley Jevons. 
New York, Macmillan. 8^. $2.60. 

This volume is made up of several of >the author's shorter 
works, with a preface by Professor Robert Adamson. It contains 
the woik on "Pure Logic" first published in 1864; '*The Substitu- 
tion of Similars," which appeared in 1869; and some minor logi> 
cal essays, closing with the four papers entitled ''John Stuart 
Mill's Philosophy Tested," originally published in the Contempo- 
rary Review. As all of them have long been before the world, 
and most students of logic and philosophy have already formed 
their opinion of them, we shall not discuss them here; but we 
cannot help recording our opinion that neither these nor the au- 
thor's other works have such high merit as his admirers claim for 
them. Jevons was always trying to be original, and to revolution- 
ize the branches of knowledge with which he dealt; yet his only 
valuable contributions to them relate to minor points. The criti- 
cisms of Mill might better, we should think, have been left to- 
slumber in the pages of the magazine in which they originally 
appeared, as they are no t)enefit to their author's reputation. He 
does, indeed, point out some defects in Mill's philosophy; but 
many of his criticisms are worthless and misleading, while their 
tone and temper are about as bad as is possible. They are, in 
fact, models of all that controversial writings ought not to be. 

How to Remember History, By Vieginla. Conser Shaffer. 
Philadelphia, Lippincott. 8°. $1. 

The main object of this work is to assist the student of history 
in remembering dates. It presents a summary of the leading 
events of the sixteenth, seventeenth, eighteenth, and nineteenth 
centuries, some thirty or forty in each one, with charts desi^nied 
to make the dates and character of these events apparent to the 
eye. The occurrences of each century are first stated in brief 
chronological form, it being intended that these statements shall 
be committed to memory; and then follows a succinct historical 
account of the events thetnselves. But the charts are the peculiar 
feature of the work, and are believed, not only by the authoresa 
but by others who have used them, to be valuable aids to the 
memory. The plan of the charts was originally borrowed fronk 
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flome German writer, but is here given with modifications, each 
chart consisting of one hundred squares repre^tentin^ the years of 
the century, while colored sections within the squares indicate 
the important events. The plan is certainly ingenious; but we 
must confess to having considerable doubt as to the efficacy of 
any such contriyances. It may be worth trying, however, and 
the book is meritorious even apart from the charts. 



AMONG THE PUBLISHERS. 



In LippincotVs Magazine for June, Robert Kennaway Doug- 
las has an article upon *'The Origin of Chinese Culture and Civi- 
lization.'* Mr. Douglas maintains that the Chinese were not abo- 
riginal in China, but were immigrants into that country from 
Babylonia. 

— Messrs. John Wiley &, Sons announce as in preparation 
-**Least Squares,'* by Professor W. W. Johnson of the United 
States Naval Academy. 

— Henry Holt & Co. have issued a new catalogue covering their 
educational publications in science, mathemRtics, history and po- 
litical science, English, French, German, Greek, Latin, Italian, 
and Spanish. 

— R6bert Bonner*s Sons, New York, announce *' Africa Re- Dis- 
covered: Five Tears with the Congo Cannibals,** by Herbert Ward. 
Mr. Ward's travels in Africa commenced in 1B84, when he re- 
•ceived an appointment in the service of the Kongo Free State. 



He was a member of the Stanley Relief Expedition, and made 
bis memorable canoe journey of eleven hundred miles on the 
Kongo in the service of H. M. Stanley. 

— Columbia College, in its recent change of administration, has 
attracted to itself considerable public attention. The New Eng- 
land^ Magazine, in the coming June number, will contain an 
illustrated article on this subject by Professor Van Amringe. 

— President Selh Low (ex- mayor of Brooklyn), in his article on 
** The Rights of the Citizen as a User of Public Conveyances,** in 
the June Scribner, says, '*The most valuable city franchises io 
the United States have been parted with, for the moet part, for 
nothing. In Europe they have been largely retained as a source 
of revenue to the community. If wo can find the reason for the 
facts as they exist here, much light may be thrown on the ques- 
tion of remedy." 

— The Chautauquan for June opens with the second of a two- 
part article on **The Making of Italy,'* by Edward A. Freeman, 
the eminent English historian; James A. Harrison, LL.D., of 
Washington and Lee University, takes "The ArchsBological Clab 
in Italy'* to the end of its journey ; Bella H. Still man continues 
her studies of *<Life in Modem Italy,** this time giving a glimpse 
of the customs of the upper classes; Principal James Donaldson, 
LL.D., of the University of St. Andrews, Scotland, closes his 
series of articles on '^Roman Morajs;'* a characteristic article on 
'*How to Travel in Italy'* is contributed by J P. Maha£Fy, M. A, 



SECOND EDITION. 

NATURALISTIC PHOTOBRAPHY 

FOS STUIIBBITS OF THE XRT. 

818 pageM 800., tioihj fS.OO, postage prepaid 
" This book contains % greater amonnt of inf orma 
tlon on the artistic elements to be considered in 
photosraphy than anv that we know ot:^Scientific 
American. DeooriptiTe olroulara on application to 

B. at F. N. SPON, la Cortlandt St., New York. 

BOOKS: How to Sell tlieiii. Bend a lUt, 
stating condition, edition, etc., to Science Book 
Agency, 47 Lafayette Place, New Tork. 
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Publications received at Bditor*a Oifice, 
May ia-17. 

BoNAPARTB, Prince Boland. Le Glacier de TAleteoh 
et le Lac de MArjelen. Paris, The Author. 86 p. 
4®. 

Le Premier Btablissement des N^erlandais a 

Maurice. Pazis, The Author. 00 p. 4<>. 

Ohtbcb, a fl. The Chemistry of Pamts and Paint- 
ing. London, Seeley & Co., 810 p. lie«. (New 
Tork, Macmillan, f 1.76.) 

DuBHAM, W. BTolutlon, Antiquity of Man, Bacteria, 
etc. Bdlnburgh, Adam & Charies Black. 127 p. 
18«. Mots. 

FisKB, A. E Midnight Talks at the Club. New 
Tork, Fords. Howard & Uulbert. 896 p. 16«. f ]. 

Hbnshaw, 8. Bibliography of the More important 
Gontzibutlons to American Boonomic Bntomol- 
oey. Parts I., II.. III. The More Important 
Writings of Benjamin Dann Walsh and Charlea 
Valeotine Biley. Washington, QoTcmment. 
464 p. 8». 

HSMSOLDT, H. Zwel Jahre in Ceylon. New Tork, 
Dniok der Cherouny Pr. and Publ. Co. 61p. 8". 

Jbtohs, W. S. Pure Logic and other Minor Works. 
Bd. by R. Adamson and Harriet A Jetrons. 
London and New Tork, Macmillan. 899 p. 8"*. 
tS.50. 

MuuLA(7N, A. K. ▼. AUgemeine Naturkunde. Lief. 
118-188. Pflanzenleben, II. Hefte 1-4^. Leipzig, 
Biblloffraphische Instltut. 820 p. 80. O^ew 
Tork, Westermann.^ 

Old Tkstamknt Stories in Scripture Language. 
From the Dispersion at Babel to the Conquest 
of Canaan. (Rlyerside Literature Series, No. 
46.> New Tork and Boston, Houghton, MlflUn, & 
Co. 100 p. 16« 16 cents. 

Oldknbsro, H.; Jastrow. J.; and Cornill, C. H. 
Bpitomes of Three Sciences. Comparative Phi- 
lology, Psychology, and Old Testament History. 
Chicago, Open Court Publ. Co. 180 p. 12«. 76ct8. 

Shafprr, Virginia C How to Remember History. 
PhiladelpUa, Lippincott. 148 p. 8" %l. 

Thatkb. W B., ed The Best BUzabethan Plays. 
Boston, Oinn & Co. 611 p. 18«. f 1 40. 

Warnbb, V. A Course of Lectures on the Growth 
and Means of Training the Mental Faculty. 
Cambridge;- UnlTersity Pr. 888 p. 18«. (New 
Tork, Macmillan, 90 cents.) ^^ 

Wilbt, H. W. Record of Bzperiments in the Pro- 
duction of Sugar from Sorghum in 1880. Wash- 
ington, Government. 118 p. 9P. 

WiTMBss, The. Vol. I. No. 1. m. Frankfort, Ky., 
S. F. Smith. 4 p. t?. 85 cents per year. 



Fact and Theory Papers 

THE SDPPRESSIOIOF COISUIPTIOI. 

ByGoDFRKTW. Hamblkton, M.D. 12^. 40c. 

Dr. Hambleton is president of the Polytechnic 
Physical Development Society of Great Britain. 
The issue here raised is of Immense iniportance. It 
is a question of life or death for hundreds of thou- 
sands ; and he earnestly requests careful co«ider»- 
tlon of the eridence he deduces in support of the 
case, which he claims not only completely justifies, 
but also necessitates the conclusion that we now 
hare it in our power to suppress consumption. 

THE SOCIETY UD THE "FAD." 

By Afpleton Moboak, Esq. 12^. 20 cents. 

In this book Mr. Morgan, who is president of the 
New Tork Shakespeare Society, sets forth what he 
belieTes to be the true function of a Shakespeare 
Society, which in many respects he makes essen- 
tially scientific. 

Beady June 7. 

PROTOPUSM, THE CELL DOCTRISE, UD 
SPOITiMEOUS 6EIERATI0I. 

By C. F. Cox. 12*^. 75 cents. 

The author of this book was for some years presi- 
dent of the New York Microscopical Society, and in 
this Tolume he sets forth his views on the spontane- 
ous generation theory and its relation to the general 
theorr of cTolution, and on protoplasm and the cell 
doctrine. 
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Ready July 5. 

THE CHEROKEES II FRE-COLDHBIAH THES 

By Cybus Thomas. 12*». $1. 

Dr. Thomas in this work will rsTerse the usual 
method of dealing with prehistoric subjects : that is 
to say, he will commence with the earliest recorded 
history of the tribe as a basis and tiace the shain 
back step by step by the light of the mounds, tradi- 
tions, and other evidence, as far as possible. He 
has already presented to the nubile some reasons 
for believing the Cherokees wAre mound-builders, 
but additional evidence bearing on the subiect has 
been obtained. A more careful study of the Dela- 
ware tradition respecting the Tallegwi satisfies him 
that we have in the Bark Becora(Walam Olum) 
Itself proof that they were Cherokees. He thinks 
the mounds enable us to trace back their line of 
migration even beyond their residence In Ohio to 
the western bank of the Mississippi. The obiect Is 
therefore threefold: 1. An illustration of the re- 
verse method of dAling with prehistoric subjects ; 
8. Incidental proof that some of the Indians were 
mound-builders ; 8. A study of a single tribe in the 
llRht of the mound testimony. This work will be an 
iinportant contribution to the literature of the Co- 
lumbian discovery which will doubtless appear 
during the coming two years. 

N. D. C. H0D6E8, 

47 liafayeUe Place^ Neiw York, 
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Science in Plain Language. 

12ino, cloth, 50 cents. 

EVOLUTION, 
ANTIQUITY OF MAN, BACTERIA, Etc. 

A Series of papers giving the genera] results 
of Scientific Investigations in plain, every- 
day language without too mucn detail. 

By WILLIAM. DURHAM, F.R.S.E. 

The subjects comprised are Natural SeleeHonr— 
Origin of Species, Origin of M an*s Higher Nature, 
Ancient Lake Dwellinss. Protcpiatm — Origin and 
Basis of Life, Disease Oerms, Fermentation. Color 
— ^Flowers, Animals, Wamlns, Colors and Mimicry. 
Ifouement— Plants, Sleep of Plants, etc. 

12mo, cloth, 50 cents. 
Now Ready. Vol. U. of the New Edition of 

k Handbook of DescriptiTO and Praetieal 

ASTRONOMY. 

By G. F. CHAMBERS, F.R.A.S. 

Vol. IT. Instruments and Practical As- 
tronomy. 8vo, $5.25. 

"A valuable mine of astronomical information 
carefully brought up to date/'—^ceuiemy. 

Recently Published. Vol. I. The Sun, PlaneU 
and Comets. 8to, $6.25. 

Now Ready. 16mo, 90 cents. 

LECTURES ON MENTAL FACULH. 

Lectures deliTcred in the UnlTersity of Cambridge 
during the Lent Term, 168^9. 

On the Growth of Intlllectual Faculty and 
Means of Training It. * 

By FRANCIS WARNER, M.D. 
IQmo, 90 cents. 

The Chemistry of Paints and Painting 

By A. H. CHURCH, M.A., F.R.S., 

Professor of ChemlBtrr in the Boyal Academy of 

Arts m Lond<m. 

12mo^ cloth, gilt, $1.75. 

HiCHLLil ft cells 401 iTene, I. T. 
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of Dublin University; "How Electricity is Measured" is the sub- 
ject of an eiit«>rtaii]iDg article h; Professor Edward L. Nichols of 
Cornell UniTM-dit?: that the nett Greece is wortli studyiDKoe well 
aa the old. is shown in "The Oreehs of To-day," by Albert Shaw, 
Ph.D.; and John Burroughs explains what to him is ''The Secret 
of Happiness," 

— Messrs. R inn dE Co. announce (o be r^ody in Jund, "The 
Leading Facts of Amrrican History," by D. H, Uontgomery, 
anthor of "The Iisading F^ttcta of EnKtiah History," " The Lead- 
ing Facta of French History," etc. This work is based on a study 
of the bigbetit recognized authorities in United Statett history. 
Its object is to present in a clear, connected, »nd forcible manner, 
adapted lo the wants of grammar school pupils, tbe important 
events in Ihe life of tbe American people from the earliest period 
to the preeent time. 

— Tbe famous Bill of Rights adopted by Parliament in 1069, 
which flnally settled tbe constitutional character of tbe English 
GoTernment and brought kings strictly under law, has just been 
added to Ibe Old South Leaflet?, being tbe nineteenth number in 
the new genera! series, published for the directors of tbe Old 
South worh. by D. C. Heatli & Co.. Boston. Tbe historical and 
bibliographical not^s to Ibis leaflet, by Hr. Mead, are especially 
full. These original documents, so many of which are being fur- 
nished at BO trilling an expense by the Old South people, are in- 
valuable for our students of history. 

— Hr. Edwin D. Mead's addresses on the Roman Catholic 
Church and the public scbooU have been put together in a little 
volume of a hundred pages. Which will be published immediately 
hy George 11. Ellis, Boston, The collection includes the addresses 
given before the Woman Suffrage League in Boston during the 
controveiBy over S»'inton's "History," tbe address before the 
Massachu^atte ^hoolmasten' Club at the close of tbe Boston con- 
flict and tbe address before the National Educational Association 
at Na.-hville last summer in the debate with Bishop Keane, 
Thes^ addresMOa have already been published as separate pam- 
phlets, and of the Na°hville address nearly flfty thousand copies 
have been circulated. Th«irpubIicaliontogetherat this time, when 
tbe struggle over the Bennett law in Wisconsin has dr^wn the 
aitonlion of the country anew to the whole subject, is opportune. 
There is alrn'ist no phase of the subject which Mr. Mead does not 
touch in Ihe^e addresses. What is chiefly worth; of remark is, 
that although he is tbe warmest defender of tbe public-school 
system, and the moat outspoken critic of the parochial schools, 
he haa treated the Roman Catholics with a careful justice, which 



has won their confidence, aa has been done, pethape, by no other 
of their criiics. The Calkolie Jievieuj, the ableet of tbe Catholic 
newspaperri, wrote last summer, " What we desire to call atten- 
tion to in these pnmphlela is the remarkable fairness with which 
Mr. Head treats Catholics and their views. The flrst fourteen 
ptWes of the flrst essay might have been written hy a Catholic. 
It looks as if, for the flrst time in American history, Catholics 
were about to meet in the arena a (oeman who knows their 
strong and weak points as well as his own." 

— Russell Sturgts. tbe wellknowq architect, haa written for tbe 
June Scribner an article on "Tbe City House" (one of the series 
on homes], in which he says, " Nothing more incongruous than 
our New York palaces, of which tbe first notable one was the 
marble structure at the corner of Fifth Avenue and Mth Street, 
has ever been planned or erected. They sre in almost all respects 
small bouses looked at through a magnify ing-jfla^s; the necessary 
conditions of a stately bouse, a sort of palazzo, have hardly been 
considered in them; the American citizen whose fortune has in- 
creased a hundred-fold builds a house perhaps ten-fold larger 
than he would otherwise have done, but in other respects very 
similar to that one in wbicb his father liveil in days of compara- 
tive poverty." 

— A recent niimbej of Garden and Forest has an interesting pic- 
ture of the substantial old stone bridge which spansthe Ipswich at 
Toptifleld, Mass., and the descriptive text contains a plea for more 
of these solid arches, which harmonize eo well with the scenery 
of a hilly country. A fruiting branch of the Chinese privet is the 
subject of another picture in tbe same number; and the titles of 
some of its articles are. "Flower Painting," In a California Cafi- 
on," 'Vegetation in Southern Alabama," "Legislation for the 
Adirondacks," "Grapes for Home Use," "Pruning the Peach," 
"Hardy Plants for Cut Flowers, and Notes on Wild Flowers." 
The usual amount of felect correspondence, book-reviews, and 
notes on timely topics, complete the number. 

— D. C. Heath & Co, have recently made the following 
important additions to their Modern Language Series; "Prac- 
tical Lessons in German Conversation." by Professor A. L. 
Meissner of l^een's College, Belfast (this book fu'Oisbes a 
graduated and systematic .series of lessons to give facility in 
speaking German); "•Goethe'sSesenheim" {fiotn Dichtang latd 
Wahrheit), edited by Professor H^C. O. Huss of Princeton; 
"A Primer of French Literature," by Professor F. M. Warren, 
based on lectures delivered by the author in his classes in 
Johns Hopkins University. 
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A Hflw lothod of Treating Disease. 

HOSPITAL REMEDIES. 

What are Ih«y ? There is a new departure in 
the treatment of disease. It Gon-;i~t4 in the 
collection of the specifics used by noted tpecial- 
isn of Europe and Amsrica. and bringing Ihem 
whhin ibe reach of all For rnslnnci;, the treat- 
ment pursued by apccial physiuians who ir, at 
indigestion, stomach and liver troubles only, 
waiobiained and prepared. The treatment of 
other physicians celebrated for curing catarrh 
was procured, and so on tdl these incomparable 
cures now include disease of ihe lungs, kidneys, 
female weakness, rheumatism and nervous de- 

This new method of "one remedy for one 
disease " must appeal to the common sense of 
all suFFerers. many of whom have experienced 
the ill efiects, and thoroughly realize the ab- 
surdity ol the claims of Patent Medicines which 
are guatanleed to cure every ill out of a single 
bottTe, and Ihe use of which, aa sLatistics prove. 
Aat luincJ mart tlgmachs fhsH alcohoi A cir- 
cular describing these new remedies is sent free 
on receipt of stamp lo pay postage hy Hospital 
Remedy Company, Toronto, Canada, sole pro 



ir (ocet tbem. Iltherelaao; 

lioak or pamphlet th&t ^ou want, write to (he Seleuoe 
Book Agenoy. <T Latarett* Place. Naw York. 
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FACT AND THEORY PAPERS. 

A Bfliiai at mODOgiKplia on aclenttfio matters ol 
Readu Nolr. 

SUPPRESSION OF CONSUMPTION. 

B; a. W. Hahbliton. H.D., PrealdeDt of the Palj. 
teebDlo Pliratcal Development Soclet; or Great 
Britain. If. tfcenta. • 

FAD." 
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. to oenta. 

• Jn Prrparaiitm, 

The Cherokeea in Pre-Columbian Time*. 

By Ctan Thohib of the Ba»aa of Btbnologj. 

Tornadoes. 

Bj H. A. HizaH at the D. S. Signal OIBoe. 

Foods and Food Adulteraota. 

B7 Edqaa BiaHABDS. Ei-prealdent Nation^ (Aam- 

loal Sooletr- 

Color in Nature. 

Bj O. BaowH OooDS and other*. 

Protoplasm and the Cell Doctrine. 

Bv C, F. Cox. Prealdent Near Toit Ulonuooplo 

Soclatr. 

I. D. C. HODCES, 47 LaIi;iUiPI.,leiToA. 
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CALENDAR OF SOCIETIES. 
Bioloeical Society, Wftihiogtou. 
May 17.— Erwin F. Smith, A New Species 
of the GentiB Aphis; T. S. Palmer, Some 
Earlj View* or the GeograpliicHl Distribu- 
tion of SpeciM; Frederick W. True. Eihibi- 
tioD of B Specimen of Lophiomya inhau^ii, 
a Rare and Remarkable Rodent from Africa; 
W, H. Seamnn. The Place of Biology io 
Public Scliool Instruction. 

Nfttoral Science Association of Staten 

Hay 8.— Charles W. Leng. Blaten Island 
Fire-fiies. 

Boston Society of Natural Hiitoir- 

May 21,— Warren Upham. Oeojtraphic 
Limits of Spefies of Plants In the Bi:sia of 
the Red River of the North; W. O. Crosby, 
Composition oF the Till or Bowlder Clay; 
S. H. IScmfder. The Varielj of Myriapodal 
Life in the Carboniferous Period, 

CATAHRU 

Sufferers are rot gereral'y aware that these 
diseases are contaeious, or that they are due to 
the presence of living parai^iles in the lining 
membrane of the no-e and eustachian lubes. 
Micro<iGapic reiearch, hnwever. has proved this 
to be a (act. and ihe resuh of this discnvery is 
thai a simple remedy has been foTTnuliIed where- 
by catarrh, calarrhil deafnCM and hay fever are 
permanently cured in from one to Ihiee simple 
applications made at home bj the patient once 

NB.— This treatment is not a snutf or an 
ointment; both have lieen discarded by repu- 
table physicians a« injurious. A pamphlet ex- 
plaining this new treatment if sent free on 
receipt of stamp lo pay postage, by A. H. Dix- 
on & Son. 337 and 339 West King Slreel. 
Toronto, Canada.— f^mfloM Advecalt. 

SuEFerers from Cataribal troubles should care- 
fully read the above. 

ceehcii books fob sue. 

BnucHTi dsr DentHhan ClumtBabeD Qsaell- 
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Anv of (be above vUl b« aaot postpaid os receipt 

SCIENCE BOOK AOBNCT. 

47 Lafaretta Plao^ New Tork. 

A TEMPORARY BINDER 

(or SeitiKt u now ready, and will be mailed 
postpaid on receipt of 75 cents. 

Thii binder it •Irong. durable ud 

■ eleiant, hu gilt lide-iiilcmnd allawi 
[he opeoing ol the picH perfeclly 
Bat. Any number cu be UkcD oi» 
Uled for lubMqueDI pcmuaeiii biad 
ing. Filed in ibii binder, ScUntt ii 
.lw.y.™Teni.a.lorn=ference. 
N. D. C, HODGES, 

47 latayatt* Plic*, H. Y. 
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GEUS AND PRECIOUS STONES OP 
NORTH AMERICA: 



A popular deaortptlon of Ibelr occarieace, taJue. 
hlaiqry, arehoology, and of the ooUeotlona In 
whlob tbey eiiat; alao a obapter on peorla, and on 
rsmarkable toreleii genu owi.rd in th« United 
States. Bt OEOHai FaaDIalaa KCHI. lUuitrated 
■itb elcbi oolared nlatea and numerouB sngrar- 
inga. PricJlO. 
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THIRD EDITION. 

THE FftULTS OF SPEECH 

A. MELVILLE BELL, 

Author of " Tisible Speech," etc., etc. 

The Faults of Speech is a Self -Corrector 
and Teacher's Manual, for the removal of all 
Impediments and Defects of Articulation. 
SOOezLte. 

"," &n( poBlpaid on rtciipt of prict, 

H. D. C. HODGES, 47 Lafayflttfl Place, 

NEW YORK. 
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THE LITERARY WORLD. 

A fortnightly }oamaI of Literary Crttiolam, I 






moat journal of the purely literary crltiolam in the 
United States. It bUnda without a rival, and ohal- 
lengea eompariaon with any other patalioation in tbe 
'— —lupying to any extent tbe aame Beld. 
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The Loom is Dynamo. 



LOW TENSION. _PERFECTLY SAFE. 
DYNAMOS 

ABSOLUTELY AUTOMATIC. 

LAMPS, SOCKBTSi AND SAFETY AFPLIANC 
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EFFICIENCY AND DURABILITY. 

Bend for Catalogue. 

EUREKA ELECTRIC CO. 

IS Broadway, N«w York. I 




THE HULIN 

DIARY CALENDAR. 

Tbii calendaj- ii a great improvemeot upon anv- 
thing of the kind that hu ever been publiah«d. We 
give three Uineti the space for memorandamg of 
any other, and the leaves are preserved for future 
reference. 

Send for full descriptive circular of this OBetul 
article, as-well as our other ORice Specialties and 
Labor-Saving devices for accountants. 
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MINERALS. 

Cabinet Specimens and Collections. 

Wben In New York do not taU to visit our Ne<r 
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N. D. C. HODGES. 4r LafsyMla Plac*, Niw York 



tt SJasconset, Nantucket Islanil, 

36 FCHNI8HBD COTTAGB8, 
SI20 TO $276 THE SEASON. 
Oeean views; surf bathing; no hot days, malaria or 
mosquitoes, droolats. 

DOUBLEDAY, 

S> Ann Street, New York. 



ROSE POLYTECHNIC INSTITUTE, 

' * TERRE HAUTE, IND.-A SCHOOL OF ENGINEERING. 
Well endowed, well equipped departments of Ue- 
ohanloal aad Civil BnflneeriDg, Sfectrlolt;, Chemts- 
try. Drawing Bitenuve ttttops A Laboratories. B 



HlOW. 



or cataloj^s adc 



iC.A Waldo, Ub'n. 



Old and Rare Books. 



Back numbecs Allatilic. Century, Harper, 
and Scribnsr, to cents per copy, other maga- 
tines equaliv low. Send for a catalogue, 

A. S. CLARK, 

Bookseller, 
34 Park Row, New York City. 



BACK NUMBERS kbA a 
MBocM. gala Irm. 
Schoharie, N.V. 



MAC. EXCI 



■S^m. 



SCIENCE. 



[Vol. XV. No. 381 



TO BE PU/iUSHED IN JUNR OR JUL Y: 

STANLEY'S GREAT BOOK 

"IN DARKEST AFRICA" 




There u no other manuscript printed hook or pamphlet this spring of the year of our Lord 
1890, that contains any account of this region of horrors other than Ihts hook of mine. 



,/^ 



In Two Octavo Volumes of over 500 Pages each, with Important 
Maps, Two Portraits on Steel, and Many Wood Engravings. 
Price, complete, $7.50, in cloth, 

THR TPYT "IN DARKEST AFRICA," beside» its unequslledinierestasa full and complete record of lhEmosih»Mrdou»indeT« 

1 IIL, 1 lj.i\. 1 . (ulofajl •African EKplo^alion^ and the one most fruitful of important discoveries, dispUyi Mr. Stinlej'i literarir skill L 

new light. Marked bjr an unaSccted fervor throughout, it is yet a masterpiece of strong and crisp narration and of graphic dcfcription. 



THE ILLUSTRATIONS. 



These are made from sketches and photograph^ by Mr. Stanley and hii slaB. They are ty the 
best American, English, and French artists, among whom are Mr. Frank Fowler. Mr. Carroll 
Becltwith, Mr. J. D. Woodward, Mr. Waller Wilson, Mr. Montbard, Mr. Riou. Mr. Foreilier, Mr. Wardmaller, and Mr. Sthonberg. 

e best hand-made paper, and the illuttratiou 
nounled. It will contain additional tlltutra. 

— d thelwo portraits of Mt. Stanley, engraved on steel, will be the lint impression's before letters, printed on Japanese paper and moimled. 

This edition will be limited to 950 copies for America ; price, $60. Each copy will be numbered and will be signed by Mr. Stanley, 
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THE CHEROKEES IN PBE-COLUMBIAN TIMES.' 

Hatino thuB Tollnwed back the cbaia by the li^ht of his- 
tory and tradittOD, we turn next to the evidence derived from 
the moutxls. 




Although it canoot be stated positively that no tribe ex- 
cept the Cherokeea occupied this Appalachian rpgioo between 
1540 and 1690, still the evidence and Judications leading to 
that coDclusioD are so strong as to juslifv us in assuming 
that it is correct. It is possible thut clans or small parties, 
from other tribes may have taken up their abode temporarily 
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One of the ancient burial-places io Caldwell Ctounty, 
N.C., explored by the agents ot the United States Bureau of 
Ethnology, is described as being a burial-pit in the form of 
a triangle, the two long sides 48 feet each, and the southern 
base 32 feet, in which the bodies and accompanying articles 
were deposited and then covered over, but not so as to raise 
any distinct mound above tbe natural surface of the ground, 
or, if so, it had settled to the level of the latter. Tbe d^pth 
of the original excavation, tbe sides of which could be dis- 
tinctly traced, varied from two and a half to three feet. In 
this pit were twenty-seven skeletons arranged as follows: 
nine lying horizontally on tbeir backs on the bottom of the 
pit, with nothing over them except the dirt (these were 
buried separately); four were ia a sitting posture, and over 
each a small beehive-shaped vault of cobblestones; four 
buried two and two in vaults, but lying horizontally at full 
length; and ten or more in one group, which, from tbeir 
arrangement in regard to each other, the explorers believed 
must have been interred at one time, the skeleton of the 
principal personage of the group resting horizontally on his 
face on the bottom of the pit. Under the head of this skele- 
ton was a large engraved shell gorget shown in the figure 
(Fig. 1). Around the neck were a number of lai-ge-siied 
shell beads, probably the remains of a necklace; at the sides 
of the head, near the ears, five elongate copper beads, or 
rather small cylinders, varying in length from one and a 
half to four inches, part of the leather thong on which the 
smaller ones were strung yet remaining in them. These 
beads were made of thin copper cut into strips, and then 
rolled up so as to hriog the edges together on one side in a 



with these mountain Indians; but, so far as histopy informs 
us and the remains indicate, a single instance of the kind 
only is known. It is therefore a fair presumption that such 
mounds or other works of this area, not constructed by the 
whites, which indicate contact with European civilization, if 
there be any, are to be attributed to the Cberokees. 

' ConUnaod from Soienoe of Hkjr ]S. p. 800. 



straight line. The plate out of which they were made was 
aa smooth and even as though it had been rolled. Under 
the breast of tbe same skeleton was also a piece of copper. 
The arms were partially extended, the hands resting about a 
foot from tbe head. About each wrist were the remains of 
a bracelet composed of alternate beads of copper and shell. 
At his right band were four iron Bpecimens much corroded. 
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but sufficiently distinct to indicate their form and use. One 
of these was in the form of a thin celt; another, about five 
inches long, is apparently part of the blade of a long slender 
cutting or thrusting implement of some kind, as a sword, 
dagger, or knife (shown in Fig. 2); another is part of a 
round awl-shaped implement, a small part of the bone han- 
dle in which it was fixed yet remaining attached to it. A 
careful analysis of the iron of these implements has been 
made by Professor Clark of the United States Geological 
Survey, who decides that it is not meteoric. Under the left 
hand of the same skeleton was another engraved shell, the 
concave side upward, and filled with shell beads of various 
sizes. 

Around and over the skeleton of this chief personage, with 
their heads near his, were nine other skeletons. Under the 
heads of two of these were two engraved shells. Scattered 
over and between 'the skeletons of this group were numerous 
polished celts, discoidal stones^ copper arrow-points, plates 
of mica, lumps of paint, etc. 

That these iron articles cannot be. attributed to an intru- 
sive burial is evident f^m the preceding description. They 
were found at the bottom of the pit, which had been dug be- 
fore d«»positing the bodies. With them were engraved 
shells, polished celts, and other relics of this character, and 
all were deposited with the principal personage who had 
been buried in the mound. There were,, in fact, no indica- 
tions whatever of intrusive burials here. 

As it is conceded that neither the Indians nor the more 
civilized tribes of Mexico and Central America were ac- 
quainted with the art of manufacturing iron, the pjesence of 
these iron articles in the mound indicates contact with the 
civilization of the Old World. Moreover, a careful exami- 
nation of the copper cylinders will probably satisfy any one 
that the plate of which they were made had been rolled or 
regularly hammered by other than stone implements, and 
that the strips had been cut into proper shape with some hard 
metallic instrument. It is reasonable, therefore, to conclude 
that this burial-pit was dug, and the bodies deposited, subse- 
quent to the discovery of America by Columbus, and in all 
probability after the date of De Soto^s expedition. As the 
Cherokees alone inhabited this particular section from the 
time of De Soto^s expedition until it was settled by the 
whites, it is more than probable that the burials were made 
by them. 

This is an important step in the attempt to trace backward 
the history of this tribe, as it is seemingly the link which 
crosses the border-line between the historic and prehistoric 
eras. It should therefore be well sustained by other data 
before being used as a basis for further advance ; but this is 
not wanting. ^ 

On the same farm as the preceding .was another burial- 
place, also explored by the agents of the Bureau of Etlmol- 
^^Ji of which an account is given in the *' Fifth Annual 
Report.^' In this case we have a true mound, although of 
comparatively little height. This was almost a true circle in 
outline, thirty eight feet in diameter, but not more than a 
foot and a half in height above the natural surface of the 
ground. Thorousrh excavation, however, revealed the fact 
that the builders of the mound had first dug a ci]*cular pit of 
. the same diameter, with perpendicular margin, to the depth 
of three feet, on the bottom of which they deposited their 



dead, some in little stone vaults and some without any stone 
enclosure, and covered them over with earth, raising the 
mound above the pit. 

A plan of the pit, showing the stone vaults and skeletons 
after the removal of the diK, is given in Fig. 3. The bee- 
hive-shaped vaults were built of water-worn bowlders, with 
merely sufficient clay to hold them in place. 

No. 1 indicates a stone vault standing exactly in the cen- 
tre of the pit. In this case a small circular hole a little over 
three feet in diameter, and extending down three feet below 
the bottom of the pit, had been dug, the body or skeleton 
placed perpendicularly upon its feet, and a wall built up* 
around it, converging, after a height of four feet was reached, 
so as to be covered at the top by a single soapstone slab of 
moderate size. On the top of the head of the skeleton, and 
immediately under the capstone, were several plates of silver 
'mica, which had evidently been cut with some rude imple- 
ment. Although the bones were much decayed, yet they 
were retained in an upright position by the dirt which filled 
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the vault, — an indication that the flesh had been removed 
before burial, and earth packed around the skeleton as the 
vault was built up. 

Nos. 2, 3. 4, 5, 6, 7, 8, 9, and 10 are small vaults, each cov- 
ering a skeleton placed in a sitting or squatting posture on 
the bottom of the pit. Nos. 11, 12, and 13 are uncovered 
skeletons in a squatting posture. Nos. 14 and 15 are uncov- 
ered skeletons lying horizontally on the bottom of the pit 
No. 16 is an unenclosed squatting skeleton of unusually large 
size: A, a quantity of black paint in lumps; and JB, a cubi- 
cal mass of water^wom bowlders built up solidly and regu- 
larly, twenty-four inches long, eighteen inches wide, and 
eighteen inches high, but with no bones, specimens 
of art, coals, ashes, or indications of fire on or about it. 
Many of the stones of the little vaults and the earth imme- 
diately around them, on the contrary, bore unmistakable 
evidences of fire ; in fact, the heat in some cases had been so 
intense as to leave its mark on the bones of the encloeed 
skeletons, — another indication that the flesh had been re- 
moved before burial. 

The only relic found deserving notice here was a soap- 
stone pipe near the mouth of No. 16. 
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Tbe proximity of this mouod to the Triangle, the occur- 
rence of the pit, and the similarity in the modes of burial, 
£re sufflcieat to justifjr ub in attributing them to one and tbe 
same people. Two hundred yards east o( the Triangle was 
another low mound, covering a circular pit similar to that 
described. In this were twenty-five skeletons and one stone 
heap. Some of the skeletons were in a sittmi; posture, cov- 
ered with stone vaults, others unenclosed. Some were 
stretched horizontally ou the bottom of tbe pit, unenclosed. 
Four of the latter were lying together, with large stones 
resting on their legs below the knees. 

In a different part of the same county, another similar 
circular burial pit was explored, in whicli, besides the sepa- 
rate sitting and horizontal skeletons, there was a kind of 
communal grave similar to that in the Triangle. As there 
can be 'no reasonable doubt that all these are tbe burial- 
places of one tribe, and there are no indications of intrusive 
burials, it is legitimite to consider them together, and to 
draw inferences in rejjard to the customs of the authors from 
what is found in either. 

Referring to the account given in the "Fifth Annual Re- 
port of the Bui-eau of Etiinology," it is seen thai the following 
articles were found buried with the skeletons of tbe last- 
mentioned pit alone: one stone axe; forty-three polished 
celts; nine vessels of clay, including four pols and two fond- 
cups, the handle of one representing an owl's head, and that 
of the other an eagle's head ; thirty-twoarrow-heads; twenty 
soapstone pipes, mostly uninjured; twelve discoidal stones; 
ten rnbbing-slones ; one broken soapstone vessel; six en- 
graved shells, some of the designs on tliem like that shown 
in Fig. 4; four shell gorijets; one sea-shell (Busycon perver- 
sum) entire, and two or three broken ones; five very large 
copperheads; a lot of shell fragments, some of them en- 
graved ; a few rude shell pins made from the columelltB of 
aea-univalves; shell beads and a few smnll copper beads. 

It is evident, from the mode of burial and the articles 
found, that these works cannot be attributed to white men 
of post-Columbian times. Can they be attributed to the 
ludians found inhabiting this region at the time of the ad- 
vent of the whites! If the evidence justiSes this conclusion, 
we may then attribute them without hesitancy to the Chero- 
kees. 

Ijawson. who travelled through North Carolina in 1700, 
states that "the Indians oftentimes make of a certain large 
sea-slielt a sort of gorge, which they weur about their neck 
in a string, so it hangs on their collar, whereon is sometimes 
'engraven a cross or some odd sort of figure which comes next 
in their fancy." Beverly, in his "History of Virginia," 
evidently alluding to the same customs, says, "Of this shell 
[the conch] they also make round tablets of about four inches 
in diameter, which they polish as smooth as the other, and 
sometimes they et«h or grave thereon circles, stars, a half- 
moon, or any other figure suitable to their fancy." Adair 
states, in his "History of the American Indians." that the 
priest wears a breastplate made of a white conch shell, with 
two holes bored in the middle of it, through which he puts 
the ends of an otter-skin strap, and fastens a buck-horn white 
button to the outside of each. 

Here, then, is evidence of a custom among the Indians 
precisely similar to that which prevailed among the mound- 
builders of the region to which reference has been made. 



Nor does the comparison stop with the geueral resemblance 
in customs; for among the shells found in the burial- 
mounds mentioned was oue with a cross engraved upon it, 
and on others were engraved figures that might be readily 
taken for stars and half-moons (Fig. 4). Moreover, while 
some are "engraved," others ai-e "smooth," without any de- 
vices upon them ; and all are pierced with holes for inserting 
strings by which to hang them about the neck. They are 
usually made from Busycon perveraum, which is designated 
in common parlance a "conch." 

That shells of this kind, bearing precisely similar engraved 
designs, were in use among the veritable mound-builders, is 
proven by the fact that they have been found in mounds 
of some of the most important groups of Georgia, Ten- 
nessee, and elsewhere. This fact is sufficient of itself to 
show that the North Carolina burial-places alluded to belong 
to the mo I d bu Id ng age If these she I ornampnts are the 
work of Ind ans as a[ pears from the staten ents of the 
above named wr ters tl ey n ust 1 ave been sed by the 
Cherokees and bur ed v th tl eir dead 




The author above quoted says that at the full of the leaf 
the Indians gather hickory-nuts, "which they pound with a 
round stone, upon a stone, thick and hollowed for the pur- 
pose." Quite a number of precisely such stones as here 
mentioned, "thick and hollowed" at tbe ends, were found in 
the mounds of Caldwell County, N.C. All who examined 
them ascribed them without hesitancy to the use mentioned 
by 4*1 air. 

Another fact not mentioned in the preceding description 
of these mounds and burial-places is that in one, — tbe circu- 
lar pit. — mixed with those having heads of the ordinary 
form, were some eight or ten skeletons with heads of elon- 
gate form, due to ariificial pressure. 

This furnishes strong evidence that the people who buried 
here were Indians. It is true, it was not a custom of the 
Cherokees to compress the head, but it was of their neigh- 
bors and hereditary foes, the Catawbas As this is the only 
instance of skulls' of that form being found in the mounds 
of this section, it is possible they were captives fiom that 
tribe; but why buried here", unless they had been adopted by 
the Cherokees, is a question difiicult to answer, 

In the mounds and burial-places mentioned were also found 
» large number of nicely carved soapstone pipes, usually 
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with the »tem made in connection with the bowl, though 
some of them are without this addition, cooBisting only of 
the bow), with a hole Tor the insertion of a cane or wooden 
stem. 

By turning to Adair's "History of the American Indians," 
we Bnd this statement: "They [the Indians] make beautiful 
atone pipes, and the Cherokees the best of any of the In- 
dians, for their mounlaiaous country contains many differ- 
ent sorts and colors of soils proper for such uses. They 
easily form them with tbeir tomahawks, and afterwards fin- 




ish them in any desired form with their knives; the pipes 
being of a very soft quality till they are smoked with, and 
used with the fire, when they become quite hard. They are 
oft«n a full span long, ami the bonis are, about half as long 
again as those of our Englfsh pipes. The fore-part of each 
commonly runs out with a sharp peak two or three Sngers 
broad and a quarter of an inch thick." 

Not only were pipes made of soapstone found with the 
stem carved in connection with them, as indicat«d in the 
abovequotation, but twoorlhTee were obtained of precisely the 
form mentioned by Adair, with the fore-part running out in 
front of the bowl ; and others of the same form have been 
found in West Virginia, Ohio, and elsewhere. Some of the 
fonOs, including one from a mound Jn Sullivan County, 
East Tenn.. are shown in Figs. 5 and 6. As will be seen, 
one of these, of which numerous examples were found, has 
a very modern appearance, — a form which was first adopted 
in England in the time of Queen Elizabeth. It may be re- 
marked, iu passing, that the mound in Sullivan County, 
Tenn. (shown in Fig. 37, "Fifth Annnal Report of Ihe Bu- 
reau of Ethnology"), belongs to the same type as that of 
Caldwell County, N.C. Here, however, instead of a pit, a 
circular wall some three or four feet high is built on the 
natural surface of the ground, and the bodies or skeletons 
are seated in regular order on this natural surface, after 
charcoal and ashes have been strewn over it, and over each 
a little vault built. 

Haywood, in his "Natural and Aboriginal History of 
Tennessee," says, "Mr. Brown, a Scotchman, came into the 
Cherokee nation in the year 1761, and settled on the Hia- 
wassee River or near it. He saw on the Hiawassee aod Ten- 
nessee the remaios of old forts, about which were axes, guns, 
hoes, and other metallic utensils. The Indians at that time 
told him that the French had formerly been there and built 
these forts." 

During the year 1883 one of the assistants of the Bureau 
of Ethnology explored this particular section which Hay- 
wood refers to. An overflow and a change in the channel 
of the river brought to light the remains of old habitations 
and numerous relics of the people who tonnerly dwelt there. 



Moreover, this was iu the precise locality where tradition 
and the statement of the Cherokees located a Cherokee town. 
Digging was resorted to in order to complete the exposure 
whicb the water had be^run. The only object in view in re- 
ferring to this exploration is to note some of the articles 
found: ten discoidal stones precisely like those from the 
mounds of Caldwell County, N.C. ; nine strings of glass 
heads; a number of shell beads exactly like those from the 
mounds; a number of flint arrow-pointe; one soapstone 
pipe; some pieces of smooth sheet copper; three conical 
copper ear pendants precisely of the pattern of some found 
in one of'theCarolina mounds; three buttons of modern type; 
one small brass gouge; fragments of iron articles belonging 
to a bridle; one bronze sleigh<bell; one stone awl or drill; 
fragments of a soapstone pot; one soapstone go^et; several 
polished stone celts similar to those found in the Carolina 
mounds; grooved stone axes; a piece of sheet lead. 

This admixture of articles of civilized and savage lifecon- 
firms the slatement made by Haywood, at least so far as re- 
gards the early presence of white people in this section. It 
follows, from what has been presented, that the Indians liv- 
ing here after the appearance of the whites must have been 
Cherokees; and the fact that Ihe implements and ornaments 
of aboriginal manufacture found here are throughout pre- 
cisely like those obtained from the mounds mentioned, af- 
fords a very strong proof that the latter are to be attributed 
to the same people. 

Additional and perhaps stronger evidence, if stronger is 
needed, that the people of this tribe were the authors of most 
of the ancient works in western North Carolina and East 
Tennessee, is to be found in certain discoveries made by the 
Bureau assistants in Monroe County, Tenn. 

A careful exploration of the valley of the Little Tennes- 
see River from the point where it leaves the mountain to its 
confluence with the Holston was made, and the various 
mound groups located and carefully surveyed. 




Here, on the exact sites of the "Over-bill towns," as abown 
by Henry Timherlake's map of 1766, using the map of the 
same region by the Geological Survey as a means of com- 
parison, were found moUnd groups; not in a general sense 
only, hut in the order given and at the points indicated, a 
group for each town, and in the only spots the valley, toi 
this distance, affords. Commencing with the large island 
immediately below the mouth of Tellico River at the west 
end of Timherlake's map, we see the town of Mialoqua, part- 
ly on the island, and partly on the south hank. Referring 
to the Bureau map, which will appear in the general report 
of mound explorations, we see that the mounds are also 
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partly on the island, and partly on the south bank. On the 
latter map, group No. 2 corresponds with- ^'Toskegee'^ of 
Timberlake's map; No. 3, with **Tommotley;" No. 4, with 
'*Toqua;" No. 6, with ''Tennessee;'' No. 6, with **Chote;" 
No. 7, with **Settacoo;" No. 8, with **Half-way Town;" No. 
9, with **Chilhowey;" and No. 10, with *Tellassee." Such 
remarkable coincidence cannot be attributed to mere chance. 
There is also the additional fact that the evidences of village 
sites which must have been left by the Cherokee towns were 
found only about the groups, though careful search was 
made by the Bureau agents aloDg the valley. 

As these mounds, when explored, yielded precisely the kind 
of ornaments and implements used by the Cherokees^ it is 
reasonable to believe they built them. 

Ramsey also gives a map of the Cherokee towns in his 
^'Annals of Tennessee;'' but his list, although corresponding, 
80 far as it goes, with the order given by Timberlake, evi- 
dently refers to a date corresponding with the close of their 
occupancy of this section. Bar tram gives a more complete 
list. This includes some towns on the Holston (his **Chero- 
kee") River and some on the Tellico Plains, the localities 
corresponding with mound groups discovered by the Bureau 
agents. For example: some three or four groups are in the 
region of the Tellico Plains, and five or six on the Little 
Tennessee below Fort Loudon, and on the Holston near the 
junction of the two. One large mound and a group were 
discovered on the ^'Big Island" mentioned by Bartram, on 
which he locates a town, but fails to give the name. 

The largest of these groups is situated on the Little Ten- 
nessee above Fort Loudon, and corresponds with the position 
of the ancient **Beloved town of Chota" (**Great Chote" of 
Bartram) as located by tradition and Timberlake's map. 
According to Ramsey, at the time the pioneers, following 
in the wake of Daniel Boone near the close of the eighteenth 
century, were pouring over the mountains into the valley of 
the Watauga, a Mrs. Bean, who was captured by the Chero- 
kees near Watauga, was brought to their town at this place, 
bound, and taken to the ^* top of a mound " to be burned, 
when Nancy Ward, then exercising in the nation the func* 
tioDS of the ** beloved " or ** pretty woman," interfered, and 
pronounced her pardon. Ramsey does not give his authority 
for this statement, but, in all probability, obtained the in- 
formation from the descendants of Mrs. Bean, who, as the 
writer knows, were residing in Hawkins County as late as 
1850, and probably at the present time. ** Nancy Ward " 
probably received her English name from some white family 
that resided for a time in that section. 

During the explorations of the mounds of this region by 
the Bureau agents, a peculiar type of clay beds was found in 
several of the larger tumuli. These were always saucer- 
shaped, varying in diameter from six to fifteen feet and in 
thickness from four to twelve inches. In nearly every in- 
stance there was a series one above another, with a layer of 
coals and ashes between. A series usually consisted of from 
three to five beds, sometimes only two, decreasing in diam- 
eter from the lowest one upwards. These apparently marked 
the stages of the growth of the mound, the upper one always 
'being near the present surface. 

The large mound on the supposed site of Chota, and pos- 
sibly the one on which Mrs. Bean was about to be burned, 
was thoroughly explored, and found to contain a series of 



these clay beds, which always show the action of fire. In 
the centre of some of these were found the charred remains 
of a stake, and about them the usual layer of coals and 
ashes; but in this instance immediately around where the 
stake stood were the charred fragments of human bones. 
There may be no connection between this fact and Ramsey's 
statement, yet the coincidence is suggestive. 

The burials in this mound, which was a large one some 
twelve feet high, were at various depths, from two and a 
half to nine feet, and, although the series of clay beds indi- 
cated growth, there was nothing to indicate separate and 
distinct periods, or to lead to the belief that any of these 
were intrusive. On the contrary, the evidence is pretty clear 
that all these burials were by one tribe or people. It is be- 
lieved that no satisfactory evidence of intrusive burials has 
been discovered in this entire Appalachian region. By the 
side of nearly every skeleton in this mound were one or 
more articles, as shell masks, engraved shells similar to 
those heretofore mentioned, shell pins, shell beads, perforated 
shells, discoidal stones, polished celts, arrow-heads, spear- 
heads, stone gorgets, bone implements, clay vessels, and 
copper hawk-bells. The last-named articles were with the 
skeleton of a child found at the depth of three feet and a 
half. They are precisely of the form of the ordinary sleigh- 
bell of the present day, but with pebbles and shell beads for 
rattles. 

That this child belonged to the people by whom the other 
burials, some of which were at less depth, were made, there 
is no reason to doubt; and that the bells indicate contact 
with Europeans must be conceded. 

In another mound a little farther up the river, one of a 
group marking the site of one of the ** Over-hill towns," were 
discovered two carved stone pipes of a comparatively mod- 
em Cherokee type. 

During the fall of 1888, a farmer of East Tennessee, while 
examining a cave with a view of storing potatoes in it dur- 
ing the winter, unearthed a well-preserved human skeleton, 
which was wrapped in a large piece of cane matting. This, 
which measures about six by four feet, is quite pliant, and, 
with the exception of a rent in the corner, perfectly sound. 
It has a broad, submarginal stripe of red running around 
it Enclosed with the skeleton was a piece of cloth made of 
flax, about fourteen by twenty inches, almost uninjured, 
pliant, but apparently unfinished. The stitch in which it is 
woven is precisely the same as that imprinted on pottery 
shown in a cut in Mr. Holmes's paper on ** Mound-Builders' 
Textile Fabrics " (** Fifth Annual Report of the Bureau of 
Ethnology"). Although the earth in the cave contains 
salts which would aid in preserving any thing buried in it, 
these articles cannot be assigned to any very ancient date, 
especially as there were with them the remains of a dog 
from which the skin had not all rotted away. These were 
in all probability placed, here by the Cherokees of modem 
times, and form a link between the historic and prehistoric 
times not easily broken. 

Another important find was made in this locality by one 
of the Bureau agents in 1889. This is a small stone on 
which some characters have been rudely etched, and is 
shown in the figure pn p. 328. An examination by those 
familiar with the subject will probably soon satisfy them 
that some of ^e characters, if not all, are letters of the 
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Cherokee alphabet. As the presence of the stone in the 
mound cannot be attributed to an intrusive burial, it is evi- 
dent that the mound must have been built since 1820, that 
Mr. Guess was not the author of the Cherokee alphabet, or 
that the stone is a fraud. The mound in which this was 
found is described as follows: — 

'* The Tipton group is situated on the north side of the 
Little Tennessee, about two miles from Morganton. No. 3 
of this group, which stands about one hundred feet from No. 
2, is of small size, measuring twenty- eight feet in diameter 
and about five feet in height. Soipe large trees," says Mr. 
Emmert, the Bureau agent, ** were standing on the mound, 
and Mr. Tipton informed me that he had cut other trees off 
of it forty years ago, and that it had been a cluster of trees 
and grape-vines as far back as the oldest settler could recol- 
lect. There was an old stump yet in the centre, the roots of 
which ran down in the mound almost or quite to where the 
skeletons were found. . . . Having worked to the bot- 
tom, I found here nine skeletons lying at full length on the 
natural surface, with faces up, and surrounded by dark- 
colored earth. No. 1 (as shown in the diagram which 
accompanies his report) was lying with head to the south ; 



sions, — that the mound was thrown up since 1820, or that 
some one was at work on the Cherokee alphabet before Mr. 
Guesses time. But this is a question which has no bearing 
on the present discussion. 

[Continued on p. 880.]_ 
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while No. 2, close by the side of it, had the head to the north, 
and feet almost touching the head of the other. On the 
same level, but apart from the preceding, were seven other 
skeletons lying closely side by side, heads all to the north, 
and all in a line. No relics of any kind were found with 
any of the skeletons except No. 1. Immediately under the 
skull and jaw-bones were two copper bracelets, an engraved 
stone (Fig. 7), a small drilled stone, a single copper bead, a 
bone instrument, and some small pieces of polished wood. 
The earth about the skeletons was wet, and the pieces of 
wood were soft and colored green by contact with the copper 
bracelets. These bracelets had been rolled up in something 
which crumbled off when they were taken out, but whether 
buckskin or bark I was unable to decide. The engraved 
stone was lying partially under the skull. I punched it 
with my steel prod on the rough side in probing, before I 
reached the skeletons." 

As soon as the collections made by Mr. Emmert during 
this exploration were received at the oflBce in Washington, 
a member of *the Bureau was sent to the field where Mr. 
Emmert was at work, to learn the whole history of the find. 
This course was taken by the Bureau merely as a means of 
being fortified with all possible evidence as to the facts of 
the find being as stated. The examination by the person 
sent confirmed the statement by Mr. Emmert in every par- 
ticular. This, therefore, necessitates one of two conclu- 



DR. FREIRES PROTECTIVE INOCULA.TION.— FACTS 

VERSUS FIGURES.* 

The Medical Record published some time since a translation of 
a communication, made by Dr. Domingos Freire of Brazil to the 
French Academy of Sciences, relating to his protective inocula- 
tions. This summary statement has been copied in this country 
by Science, and probably by other journals, and will doubtless be 
read by many who will never see a copy of the volume contain- 
ing my official report' of investigations made in Brazil, in which 
I 8how that Dr. Freire*8 statist ice are misleading, and that his 
'^vaccinations" have no prophylactic value. 

Dr. Freire*8 recent statistics have also been brought to the no- 
tice of the profession by an article by Dr. J. McF. Gaston, pub- 
lished in the Journal of the American Medical Association, March 
22, 1890. In order that the profession in this country may be able 
to estimate Dr. Freire^s statistics at their true value, I beg leave 
to call attention to the following facts :— 

First, there has been no veritable discovery of the specific germ 
of yellow- fever, and consequently there 16 no ^'attenuated virus'' 
at Dr. Freire's command with vv hioh to vaccinate against the dis- 
ease. It is certain that the micrococcus, which he presented to 
me at the time of my visit to Brazil as his yellow-fever microbe^ 
has nothing to do with the etiology of this disease. A carefal 
bacteriological study of forty fatal cases, made in Havana since 
my return from Brazil, enables me to affirm this in the most posi- 
tive manner. 

There is, then, no scientific basis for the wholesale inoculations 
which Dr. Freire has made; and his statistics, when viewed in 
the light of certain facts not brought out in his publications, give 
no substantial support to his claims. 

As my personal investigations were made in the city of Kio de 
Janeiro, and a majority of Dr. Freire's inoculations have been 
made in that city, I ^hall consider at present only those figures 
which relate to his recent inoculations in the Brazilian . capital. 
With reference to these, Dr. Freire says in bis latest publica- 
tion,' — 

'^Between March 1 and June 80, 1889, 2,407 persons died of 
yellow-fever (including the deaths at the Jurajuba Hospital), %\ 
of whom had been vaccinated; that is to say, that 2,386 non- vac- 
cinated persons succumbed to the disease (1,606 in the city, 800 
at Jurajuba, in all)/' 

Now, the total population of Rio is estimated at 400,000. Lefe 
us suppose that 100,000 of this population enjoys protection from 
having suffered an attack of the disease: we have left 300,000 
persons who may fairly be compared with those vaccinated by 
Freire, and who were exposed during the epidemic. The mor- 
tality upon this estimate is 1 in 125 and a fraction (AJJJJ^ =125 7). 
Among the 2,087 vaccinated, there were, according to Dr. Freire, 
21 deaths (loc, cit, p. 16), that is, one in 99 and a fraction 
(iofi=99.38). It will be seen that this comparison is not at all 
favorable to Dr. Freire's method. But no doubt he will claim 
that the comparison is unfair, and that the 2,087 vaccinated by 
him represent a greater proportion of susceptible persons than the 
800, 000 with whom we have compared them. Let us, then, dedocfi 
another 100,000 of the population, considering one-half as pro- 
tected by a previous attack or long residence in the city. The 
remaining moiety includes the entire foreign population; Brazil- 
ians not born in the city of Rio; all young children, who, accord- 
ing to Freire, are to be classed with strangers as to susceptibility: 
in short, a population that may be fairly compared with those 
vaccinated. 

1 From the Medical Record. 

* AnDual yolome of the Marine Hospital Service for 18S9. 

* Btatiatique dea vacoinations au moyen des cultures du microbe attenu^ 
de la fldvre jaune (Bio de Janeiro, 1890). 
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Tbe ratio of mortality under this estimate is 1 in 88 and a frac- 
tion (^$}ff^=88.78). But in this comparison we have ignored 
some very important factors which are in favor of Dr. Freire's 
statistics. A large number of the deaths, no doubt, occurred 
among strangers who did not belong to the population of the city, 
and especially among the sailors on foreign vessels arriving dur- 
ing the epidemic, who are cammouly sent to the Jurajuba Hos- 
pital when taken sick. On the other hand, we have no definite 
information as to the precipe date when the vaccinations were 
practised, and no data with reference to the exposure before and 
after vaccination. In the statistics of previous years a very*con- 
siderable number of persons were vaccinated after the epidemic 
had terminated; that is, persons who bad passed through the 
epidemic season without contracting the disease were vaccinated, 
and counted among those supposed to be protected from an at- 
tack by this procedure. Evidently, the later in the epidemic the 
vaccinations were practised, the less value can be accorded to the 
subsequent exposure as a test of protection. Previous exposure 
without being taken sick is, on the contrary, evidence of com- 
parative insusceptibility. To put those vaccinated on the same 
footing with the 200,000 of the population of Rio with whom we 
have compared thera, they should have been vaccinated at the 
outset and exposed in the infected city throughout the epidemic 
season. How many were vaccinated when the epidemic had 
commenced to decline, or after it had practically terminated? How 
many left the city soon after being vaccinated? These are ques- 
tions we cannot answer for 1889; but the facts with reference to 
1884, 1885, and 1886 are given in my published report heretofore 
referred to, some extracts from which I beg leave to quote. Re- 
ferring to the year 18»5, I say, — 

''Dr. Freire has omitted to state one very important fact with 
reference to vaccinations practised during the period included in 
this tabular statement. The date of vaccinations is not given. 
Fortunately, I am able to supply this omission from his journal 
containing the names of the vaccinated, which he kindly placed 
in my hands during my stay in Rio. I find from this record that 
tbe inoculations were practised as follows: — * 

January 892 

February 842 



manuscript record that they were distributed throughout the year 
as follows (I place in parallel column tbe figures showing the total 
mortality from yellow- fever during the period): — 



March 

April.. 

May.. 

June.. 

July... 



611 
189 
878 
813 
481 



**Now, it is well known that June and July are months during 
which yellow-fever does not prevail in Rio, and that, in fact, the 
month of May furnishes as a rule but few cases. 

'*The exposure even in an epidemic year amounts to very little 
during the months of May, June, and July, and may be consid- 
ered practically nil in a year like 1885, when the whole mortality 
was only 278 in a city of 400,000 inhabitants. But Dr. Freire has 
included in his list 1,294 persons who were vaccinated during the 
healthy winter months of June and July, and who presumably had 
been exposed during tbe preceding comparatively unhealthy months 
of January, February, March, and April. If these 1,294 individuals 
were protected from an attack of yellow- fever by the inoculation 
practised in June or July, what protected them from being at- 
tacked during the preceding epidemic season? We must insist 
upon excluding these \,*^9i persons from consideration during the 
year 1885, to which the report under review relates, and we think 
that it would be quite proper also to exclude those inoculated 
during the month of May, but will not insist upon this point. 
We have, then, to consider the value of the evidence offered by 
Dr. Freire as regards 1,767 inoculated persons, instead of 8,051 in- 
cluded by him in bifi statistics for the year. 

* 'Again I find, that in 1886, as in 1885, Dr. Freire has included 
in his statistics a large number of persons who were vaccinated 
after tbe termination of the epidemic, and whose exposure was but 
little greater than that of the 1,476 imaginary persons who must 
be added to his list in order to give the mortality of 1 per 1,000. 

*'Dr. Freire has not given us tbe date of his vaccinations in his 
elaborate presentation of his statistical results, but I find from bis 



Month. 



Vacoicatlons. 



1886. 

January 

February 

March 

April 

May • 

June 

July 

August 



Total Deaths 

from 
Yellow-Fever. 



84 

876 

268 

187 

M5 

81 

57 

8 



186 

284 

847 

320 

48 

18 

9 

2 



**This table shows that during the epidemic period, from Jan. 1 
to April 80, there were 880 vaccinations, and diiring the same 
period 986 deaths occurred from yellow- fever; while during the 
months of May, June, July, and August, when the total mortal- 
ity was but 77, the number of vaccinations was 1.026: i.e., a ma- 
jority of the vaccinations were practised after the epidemic sea- 
son was over, and upon persons who, no doubt, had for the most 
part passed through the epidemic season without contracting the 
disease. 

**We turn now to the age of the vaccinated persons. Dr. Freire 
says, in his report first quoted, that the greater proportion of the 
deaths is comprised between one and thirty years. This is, then, 
the period most favorable for the development of yellow-fever. 
Now, it will be seen that among the number vaccinated, which 
we give in the second part of our statistics, 2,614 individuals are 
comprised in this period. But Dr. Freire has elsewhere shown 
us that the age which gives the greatest mortality is from twen- 
ty-one to thirty years. Let us then see what proportion of the 
vaccinated are included in these limits. Reference to his tables 
shows the deaths between twenty-one and thirty years of age to 
have constituted 89 per cent of the entire mortality, while only 15 
per cent of tbe vaccinated fell within these limits of age. On the 
other hand, 48 per cent of the vaccinated were less than ten years 
of age, while the mortality for this period was only 12.5 per cent 
of the entire mortality. We note, also, that a large number of 
the children vaccinated were infants below two years of age. ' 

"In Dr. Freire's report under review, he says, on p. 7, *We in- 
clude in these figures all the vaccinated during the two previous 
years who have been carefully observed during the epidemic sea- 
son.^ 

''That portion of the sentence which I have italicized surprises 
me exceedingly. From what has been said, it will be seen that 
a careful observation of the floating population of the cortigos, in 
which most of the vaccinated persons resided, would be practi- 
cally imposdible, even with a large force of inspectors at com- 
mand. 

*'Dr. Freire himself did not find time to make the vaccinations 
among these poor people of the cortigos, but delegated this work 
to certain apothecaries. One of these, Mr. Telies, informed me 
tliat he had himself vaccinated between three and four thousand 
persons. He also communicated the startling information that 
pone of those inoculated with the ^attenuated microbe' of yellow- 
fever bad contracted small-pox during the recent epidemic in Rio, 
leaving me to infer that the vaccine was a protection against both 
diseases. This intelligent(?) apothecary, a mulatto, recorded a 
large portion of the statistics which Dr. Freire has tabulated." 

I have said enough to show Dr. Freire^ method of manufac- 
turing statistics, and must refer the reader who desires fuller de- 
tails to my published report. Gboboe M. STBKNBBaa, M.D. 



330 



SCIENCE, 



[Vol. XV. No. 382 



SCIENCE: 



A WEEKLY NEWSPAPER OF ALL THE ARTS AND SCIENCES. 



PUBUSHED BY 



N. D. C. HODGES, 



47 Lafaykttk Place, New York. 



SnuaoBipnoiis.— United States and Canada f8.S0 a year. 

Great Britain and Europe 4.50 a year. 

Commnnioations will be welcomed from any quarter. Abatraota of aoientiflo 
papere are aolicited, and twenty ooples of the iaaue containing auch will be 
mailed the author on request in adyance. Rejeeted manuscripts will be 
returned to the authors only when the requisite amount of postage accom- 
panies the manuscript. - WhateTer is intended for insertion must be authentl- 
oated by the name and address of the writer: not necessarily for publication, 
but as a guaranty of good faith. We do not hold ourselves responsible for 
«ny riew or opinions expressed in the communications of our ooixespondents. 

Attention is called to the "Wants" column. All are iuTlted to use it in 
soliciting information or seeking new positions. The name and address of 
applicants should be given in full, so that answers will go direct to them. Tne 
^•Exchange '^ column is likewise open. 



Vol. XV. 



NEW YORK, May 30, 1890. 



No. 882. 



CONTENTS : 

Thb Chbbokxbs in Pbb-Colum. 

BIAN TiHBS. Ojfnu Thonuu. . . 
Dr. Frbxrb's Pbotbotiyb Ivoou- 

LATiON. George M. Sternberg aSE8 
Lbttbbs to thb Koitor. 
Dr. Hann's Studies on Cyclones 

and Anticyclones. W.M.D... 8:3 
An Hypothesis for the So-called 

Encroachments of the Sea upon 

the Land. OUbert Tkompeon . 



The WlEnebago Ck>unty (Iowa) 

Meteorites. J. E. Todd 888 

Tornadoes. M. A. Veeder 888 

Book-Bbyibws. 

Electricity in Modem Life 884 

ETolution and Disease 884 

A Course of Lectures on the 
Growth and Means of Training 

the Mental Faculty i84 

AMOMO tub PUBX.ISKBR8 885 



THE CHEROKEES IN PRE-COLUMBIAN TIMES. 

II. 

[Continued from p. 828.] 

What has heen presented is prohahly sufficient to convince 
any unbiassed mind that the Cherokees were mound-builders, 
nevertheless there is other evidence of a more general char- 
acter which serves to show that the builders of the East Ten- 
nessee and North Carolina mounds were contemporaneous 
with the authors of the works of other sections. 

Proof that in general the mound-builders were Indians 
would, as a matter of course, have a strong bearing on the 
case under discussion, but this would require too much space 
to be introduced here. The following extracts from Major 
J. W. Powell's article on *Trehistoric Man in America,'' in 
the Forum of January, 1890, will give what is now becom- 
ing the settled conclusion of most of the leading archseolq- 
gbts of the present day: — 

**The research of the past ten or fifteen years has put this 
subject in a proper light. First, the annals of the Colum- 
bian epoch have been carefully studied, and it is found that 
some of the mounds have been constructed in historical 
time, while early explorers and settlers found many actually 



used by tribes of North American Indians: so we know 
many of them were builders of mounds. Again, hundreds 
and thousands of these mounds have been carefully exam- 
ined, and the works of art found therein have been collected 
and assembled in museums. At the same ttmOf the works 
of art of the Indian tribes, as they were produced before 
modification by European culture, have been assembled in 
the same museums, and the classes of collections have been 
carefully compared. All this has been done with the great- 
est painstaking, and the mound-builders* arts and the In- 
dians' arts are found to be substantially identical. No frag- 
ment of evidence remains to support the figment of theory 
that there was an ancient race of mound*builders superior in 
culture to the North American Indians. ... It is enough 
to say that the mound-builders were the Indian tribes dis- 
covered by white men." 

Once it is admitted that the mound-builders were Indians, 
it requires much less proof to carry conviction that a partic- 
ular tribe was accustomed to erect such structures. There 
are, however, two facts which seem to carry back the Cher^ 
okees to the mound-building age, even independently of this 
general argument. 

The first of these to which attention is called is that af- 
forded by a certain class of stone giraves or cists found in 
great numbers in some sections. These cists, usually desig- 
nated *^box -shaped stone graves," are formed of rough un- 
hewn slabs or flat pieces of stone, thus: first, in a pit some 
two or three feet deep and of the desired dimensions, dag 
for the purpose, a layer is placed to form the floor; next, 
similar pieces are set on edge for the sides and ends, over 
which other slabs are laid flat, forming the covering; the 
whole, when finished, making a rude box-shaped ooflin or 
sepulchre. Sometimes one or more of the 'six faces are 
wanting; occasionally the bottom consists of a layer of 
water- worn bowlders; sometimes the top is not a single 
layer, but other pieces are laid over the joints; and some- 
times they are placed in the fashion of shingles. They vary 
in length from fourteen inches to eight feet, and in width 
from nitie inches to three feet. 

Now, it happens that quite a number of graves of this par- 
ticular type are found on the site of one of the **Over-hilI 
towns" heretofore mentioned, and others are scattered over 
parts of the Cherokee district. As the location of those 
about the village site is such as to justify the belief that 
they were contemporaneous with the existence of the village, 
we must conclude that the authors of the graves of this type, 
and the Cherokees, were contemporaneous. Additional proof 
of this is found in the seemingly conclusive evidence, which 
is too lengthy to be introduced here, that the graves of this 
form found south of the Ohio are due to the Shawnees. 
The well-known fact that the Cherokees and Shawnees were 
long hereditary and bitter foes, almost constantly at war 
with each other, would seem to forbid the above supposition 
that a Shawnee colony was living in connection with a 
Cherokee village ; yet the following historical items furnish 
a satisfactory explanation. 

Haywood, in his * 'Natural and Aboriginal History of 
Tennessee," gives the following statement by G^n. Hobert- 
son: '*In 1772 the Little Corn-Planter, an intelligent Chero- 
kee chief who was then supposed to be ninety years of age, 
stated, in giving a history of his own nation, that the S»- 
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yannechers, which was the name universally given hy the 
Indians to those whom the English call Shawnees, removed 
from Savannah Biver, between Gkorgia and South Carolina, 
by permission of the Cherokees, to Cumberland, they having 
been attacked and almost ruined by a combination of several 
of the neighboring tribes of Indians; that many years after- 
wards a difference took place between the two nations, and 
the Cherokees, unexpectedly to the Shawnees, marched in a 
large body to the frontier of the latter.'^ 

There is, however, another item of evidence directly in 
poiot found in the following statement in Schoolcraft's 
**History of the Indian Tribes:'* **A discontented portion of 
the Shawnee tribe from Virginia broke off from the nation 
which removed to the Scioto country in Ohio about the year 
1730, and formed a town known by the name of 'Lulbegrud' 
in what is now Clark County (Kentucky), about thirty miles 
east of this place (Lexingtonl. This tribe left this country 
about 1750, and went to East Tennessee, to the Cherokee na- 
tion/' It is very probable that the stone graves about the 
sites of the * 'Over-hill towns'' are due to this band. 

The importance and bearing of this evidence in the present 
connection lie in the fact that numbers of graves of this type 
are found in mounds, some of which are of comparatively 
large size, and connected with works which no one hesitates to 
attribute to the true mound-building age. Sometimes they are 
arranged in these tumuli in two, three, and even four tiers. 
Not only are they found in mounds of considerable size, but 
they are also connected with one of the most noted groups 
in the United States; namely, the one on Col. Tumlin's 
place, near Carters ville, Gkt., known as the * ^Etowah 
mounds/' of which a full description will be found in the 
**Fifth Annual Report of the Bureau of Ethnology" and in 
Jones's '^History of the Southern Indians." In the smallest 
of the three large mounds of this group were found stone 
graves precisely of the type described; not in a situation 
where they could be attributed to intrusive burial, but in the 
hottom layer of a mound some thirteen or fourteen feet high, 
with a thick and undisturbed layer two feet thick of hard- 
packed clay above them. In them were found the remarkable 
figured copper plates and engraved shells which are described 
by the writer in the ** Fifth Annual Beport of the Bureau of 
Ethnology," also in l^nence. In singular corroboration of 
the idea here advanced, the only other similar copper plates 
were found in a stone grave at Lebanon, Tenn. ; in a stone- 
grave mound at Mill Creek, southern Illinois; in a stone 
grave in Jackson County, 111.; in a mound of Madison 
County, 111. ; and in a small mound at Peoria, 111. ; not all, 
of course, attributed to Shawnees, but in stone graves or 
mouncTs, thus connecting them with the mound-building 
age, which is the only point with which we are at present 
interested. 

Another important link in this discussion is found in the 
engraved shells, of which specimens were found in the 
mounds of North Carolina and East Tennessee, attributable 
to the Cherokees. 

The following list, showing localities where and circum- 
stances under which specimens have been found, will suffice 
to show their relation to the mounds and stone graves : Lick 
Creek, and near Knoxville, E. Tenn., in mound ; near Nash- 
ville, Tenn., in mound, also in stone grave; Old Town, 
Franklin, and Sevierville, Tenn., in mound; Bartow Coun- 



ty, Ga., in stone grave in mound ; Monroe County, ETenn., 
Lee County, Va., and Caldwell County, N.C., in mound ; near 
Mussel-Shoals, Ala., in cave; New Madrid, Mo., and Union 
County, III, in mound; St. Clair County, 111., in stone 
grave. 

As a large number of these bear exactly the same carved 
designs as those found in the Cherokee mounds, the evidence 
seems conclusive that^we must assign them to the same age. 
This, of course, connects the Cherokees with the mound- 
builders' era, and furnishes a justifiable basis for another 
backward step. But before attempting to take this, I a^d 
some information on the point now under discussion, gath- 
ered by^r. James Mooney during his ethnological investi- 
gations among the Cherokees in behalf of the Bureau of 
Ethnology. This is given in a paper read before the An- 
thropological Society. 

*''In connection with my work, at the instance of the Bu- 
reau of Ethnology, in the summer of 1887, 1 visited the East 
Cherokee reservation in western North Carolina. Being 
delayed over night at a small town called Webster, about 
twenty miles from the reservation, an opportunity was afford- 
ed to make the acquaintance of Capt. J. W. Terrell, the post* 
master, an intelligent American, who in his younger days 
had been a trader among the Cherokees, and who has some 
knowledge of the language. In the course of our conversa- 
tion he stated that about thirty years ago he had been told 
by an old Indian named Tsiskwaya that the Cherokees had 
built the mounds in their country, and that on the occasion 
of the annual green-corn dance it was the custom in ancient 
times for each household to procure fresh fire from a new 
fire kindled in the town-house. I afterward -found that this 
Tsiskwaya had been regarded as an authority on such mat- 
ters. 

'^Subsequently, in investigating the ceremonies of the 
green-corn dance, this statement was confirmed by another 
old man, who volunteered the additional information that 
it was customary to begin, a mound on the occasion of this 
dance, when representatives of the seven gentes brought 
baskets filled with earth, which was placed in a common 
pile with appropriate ceremonies, and afterward added to by 
the labors of the common people. This man is somewhat 
unreliable, and his testimony would have little weight by it- 
self, but it is of value in so far as it is borne out by the state- 
ments of others. It is proper to state, however, that he was 
one of the masters of ceremonies at the green-corn dance of 
1887, so that he may reasonably be supposed to know some- 
thing on that subject. Of curious interest in this connec- 
tion is the fact that Miss Alice C. Fletcher witnessed a simi- 
lar ceremonial mound-building at one of the secret rites of 
the Winnebagoes. 

**But the most detailed statement as to the mounds was 
obtained afterward from Ayunini ('Swimmer'), who, although 
not an old man, is one of the most prominent Cherokee sha- 
mans and a general conservator of Indian knowledge, being 
probably better acquainted with the myths, traditions, and 
ceremonial formulas than any other man of the tribe. For 
some time he refused to talk, but this difficulty was finally 
overcome by appealing to his professional pride; and his 
stock of Indian lore proved so extensive, that I brought him 
to the house, and kept him with me most of the time. This 
aroused the jealousy of rivals, who took occasion to circulate 
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damaging reports as to his honesty ; but in every instance I 
found bis statements borne out by other testimony or by 
general analogy. Making due allowance for the mythologic 
features, which rather serve to establish its traditional char- 
acter, his account is probably as full and accurate as could 
be expected at this late day, and briefly is as. follows: — 

'* ^ The practice of building mounds originated with the 
Anintsi, and was kept up by the Ani-Eituhwagi. They 
were built as sites for town-houses (see*Bartram*8 account 
of Co we mound and town-house) ; and some were low, while 
others were as high as small trees. In building the mound, 
a fire was first kindled on the level surface. Around the fire 
was placed a circle of stones, outside of which were depos- 
ited the bodies of seven prominent men, one from eaoji gens, 
these bodies being exhumed for the purpose from previous 
interments.' 

* 'Swimmer said that his statement was obtained from a 
man who died in 1865, aged about seventy. Some time 
later, while talking with an intelligent woman in regard to 
local points of interest, she mentioned the large mound near 
Franklin, in Macon County, and remarked, 'There's fire at 
the bottom of that mound.' Without giving her any idea 
of what Swimmer had said, I inquired of her how the fire 
got there, when she told substantially the same story as she 
had obtained it from an old woman now dead. She was of the 
opinion that this fire existed only in the larger mounds^ but 
I found on investigation that the belief was general that the 
fires still existed, and occasionally sent up columns of smoke 
above the tops of the mounds.'' Ctrus Thomas. 

[To be continued.] 
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Dr. Hann's Studies on Cyclones and Anticyclones. 

On April 17, Dr. Julius Hano, director of the meteorological 
observatory at Vienna, presented to the Vienna Academy an es- 
say on ** The High Pressure Area of November, 1889, in Central 
Europe, with Notes on High-Pressure Areas in General." The 
particular value of the essay lies in the comparison of records 
from lofty Alpine stations with those from the surrounding low 
country; the highest station being on the Sonnhlick, over 8,100 
metres above sea- level. The anticyclone of November, 1889, was 
chosen because it lay over the Alpine region from the L2th to the 
24th of the month, giving ample lime for the full determination of 
its persistent features. The results of the study are thus summa- 
rized: — 

1. The barometer maximum of November, 1889, extended to a 
great height in the atmosphere, and was as pronounced at a height 
of 8,000 metres as at sea-level. At a height of 2,500 metres, the 
centre of high pressure lay over that at the earth's surface. 

2. The body of air in the anticyclone had a high temperature. 
At 8,000 as well as at 1,000 metres, the temperature stood 8^ C. 
above the mean. The usual depression of temperature, charac- 
teristic of winter anticyclones, was limited to the lower lay- 
ers of air, next to the earth's surface, and was only a few hun- 
dred metres thick. The mean excess of temperature over the 
normal at successive heights up to 8,100 metres, for the pe- 
riod from the l9th to the 28d of November, can be estimated as 
at least 6^ C. An excess of temi)erature must, at the most mod- 



erate determination, have extended up to a height of 5,000 me- 
tres. 

8. In the upper air, above 1.000 metres altitude, a great dry- 
ness prevailed. The mean relative humidity from the 19th to the 
28d of November on the Sonnhlick (8.100 metres) was only 43 per 
cent, and on the S&ntis (2,600 metres) 84 per cent, acfH>rding to 
carefully reduced psychrometer records. Hair hygrometers gave 
a still lower percentage. 

Dr. Hann sees in these facts a strong proof of the descending 
movement of the air in anticyclones, such as is generally accepted. 
He then goes further in saying that the motion of the air is not a 
product of the temperature, but is in spite of it: the tempsratoie 
is a product of the motion. 

A study is then made, for purposes of comparison, of an area 
of low pressure that passed nearly centrally over the eastern Alps 
on Oct. 1, 1889. Here the temperature of the air-column aver- 
aged 4.8^ C. bdow the thirty-year normal for the time and place. 
Although earlier in the season, the air in this cyclone was abso- 
lutely colder than that in the later anticyclone. Even while a 
warm foehn was blowing down the northern valleys of the east- 
ern Alps, the temperature on the Sonnhlick was distinctly below 
the normal. In reviewing this, Dr. Hann says that it is the high 
mountain stations, recently founded, that have freed us from the 
prejudices into which .we have been led by observations at low 
levels. It has been thought that the temperature of cyclones and 
anticyclones was the chief condition of their motion; but it ap- 
pears certain from the foregoing, that the theory of cyclones must 
take account of the fact, that, up to the height of at least four or 
five kilometres, the central air-column of an anticyclone may be, 
and probably always is, warmer than that of a cyclone. 

It is manifest that this contradicts the prevailing theory of the 
convecrional origin of cyclones and anticyclones, while it oonfirma 
the views of those who, like Dr. Hann, regard cyclones and anti- 
cyclones as merely subordinate members of the general circula- 
tion of the atmosphere, their energy coming from the fundamen- 
tal and persistent difiference of temperature between the equator 
and the poles. According to this view, as Dr. Hann says, the 
temperature of the air-masses in cyclones and anticyclones is the 
product of their motions, and not vice versa. In the stationary 
cyclonic circulation of the far northern Atlantic, and in the win- 
ter anticy<;lone3 of the continents, differences of temperature are 
probably operative. Hence the author agrees with Teisserenc de 
Bort in distinguishing between thermic and dynamic cyclones and 
anticyclones. Moreover, in dynamic cyclones, the evolution of 
latent beat will maintain the air- mass at a higher temperature 
than that to which it would otherwise be reduced; but even then, 
the descending air in the adjacent anticyclone will be warmer 
as a whole than that which ascends in the cyclone. 

This most interesting conclusion as to the origin of cyclones is a 
surprise to me; and therefore, having frequently advocated the 
suiBciency of the convectional theory of cyclones, I now make 
haste to place Dr. Hann*s observations before the readers of Sei- 
enee, that they may see how clearly a revision of opinion is called 
for. The apparently convectional circulation in cyclonic storms 
is not doubted. There is unquestionably an ascending component 
of motion in cyclonic areas, and a descending component in anti- 
cyclones. It also appears to be generally true that at the earth's 
surface, temperatures above the normal are noted in cyclones, 
and below the normal in anticyclones. It cannot be doubted that 
the evolution of latent heat from condensing vapor in the rainy 
cyclonic area would favor any convectional movement that had 
originated from other causes. For all these reasons, the convec- 
tional theory came into favor, and other possible explanations 
were little considered. The convectional theory is merely a local 
application of a theory that is universally accepted to account for 
the general circulation of the atmosphere between equator and 
poles; but the tests now furnished by high-level observations 
seem to show that the local application of the theory is incorrect 

Thi$ is as if an observer who was familiar with stationary 
steam-engines should see a train of cars for the first time : he 
would rather naturally say that the locomotive was the motor of 
the train ; he would hardly suggest the possibility that the motor 
was concealed in the rear car, and that the driving-wheels of the 
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locomotive made the piston-rod move in the cylinder; in fact, 
that the engine was a dummy. And yet this curious conclusion 
appears to be analogous to the one now presented by Dr. Hann. 
The cyclonic machine does not drive itself by its own store of en- 
ergy: it is driven by as external motor, the general circulation of 
the winds. Some of the warm tropical cyclones may at first de- 
pend on their own energy; these would be true motors: but, if 
the definite records quoted by Dr. Hann prove to be of wide ap- 
plication, cyclones generally may come to be considered dummies. 
The cyclonic air does not rise because it is warm, but, according 
to Dr. Hann, it is lifted in spite of becoming cool. The anticy- 
clonic air does not sink because it is cold, but is pushed down in 
spite of becoming warm. The ascending air is cooler than the 
normal because its adiabatic rate of cooling by expansion in ascent 
is, on the whole, greater than the mean vertical temperature gra- 
dient of the atmosphere; the descending air is warmer than the 
normal because its adiabatic rate of being warmed by compres- 
sion in descent is greater than the mean vertical temperature gra- 
dient. Cyclones do not work themselves: they are worked by the 
general winds. 

Redfield advocated a theory analogous to this in his early es- 
says. He suggested that cyclones are not generated at places of 
rarefaction, but are only eddies in the general winds. Other early 
observers made similar suggestions ; but it was not then possible 
to deduce tests by which this eddy theory could be confirmed or 
excluded. f*aye*s modification of Red6eld*8 theory involves so 
many contradictions to well-established physical facts and laws, 
that it receives little acceptance. Espy was the first to call at- 
tention to the general occurrence of convectional movements in 
the atmosphere, and to the importance of liberated latent heat in 
promoting these movements. Reye, in later years, gave precis- 
ion to Espy's ideas, and advanced the convectional theory greatly 
in the estimation of many meteorologists. I do not see that his 
deductions are in any way inaccurate. His calculation of the 
available horse-power supplied by the latent heat in a tropical cy- 
clone appears to be pertinent, even under Hann's new interpreta- 
tion of the cause of cyclonic movements. But through all the 
statements of the convectional theory, it has been tacitly assumed 
that the warmed air of the cyclone would be cooled by radiation 
m the anticyclonic area ; and this does not seem to be the fact. 
The anticyclonic air is not much cooled till it approaches the 
ground; and in this we find confirmation of Searle's theory con- 
cerning the atmospheric economy of solar radiation. 

The warmth of the body of air in anticyclones has been recog- 
nized for some time. Dr. ELann was among the first to give 
proper emphasis to the fact; but its relation to the convectional 
theory of cyclones has been slowly perceived. In this country, 
Hazen has drawn attention to the absence of indication of the 
'Neutral plane," called for deductively; and for this and other 
reasons he has discarded pretty much all parts of the cyclonic 
theory, following Faye more closely than any other. The reason 
why Dr. Hann's objection to the convectional theory of cyclones 
appears to me so cogent and convincing is that it is presented, not 
as a contradiction, but as a corollary to the principles of modern 
physical meteorology, with which this eminent meteorologist is so 
thoroughly familiar, and to which he has himself contributed so 
much of value. The theory of the foehn, for example, was known 
in a general deductive way from the suggestions made indepeud- 
ently by Espy, Dove Tyndall, Helmholtz, and others; but it was 
demonstrated by Hann. So in the present case: Redtieid and 
many others have thought that the general circulation of the at- 
mosphere might produce cyclones and anticyclones, somewhat in 
the way that rivers form eddies when fiowing in an uneven chan- 
nel; but there is a long distance between suggestion and proof. 
General indefinite suggestion of what is afterwards shpwn to be 
the correct view is not much superior to the suggestion of what 
ultimately turns out to be the wrong view. Precise definition 
and demonstration are of much higher value, and these qualities 
are truly characteristic of Hann's work. If further obsei'vation 
prove the general applicability of these newer views as to cyclones 
and anticyclones, the credit of the demonstration will go prima- 
rily to Dr. Hann. W. M. D. 

Harvard College, May, 1890, 



An Hypothesis for the So-called Encroachments of the Sea 

upon the Land. 

It is assumed that there is no substance which is absolutely 
rigid. The earth is a plastic mass. Let a mountain-range disap- 
pear, the plain on which it once stood rises when relieved of its 
weight. Let a lake disappear, and its bed becomes contorted, and 
the contour of its shore-line is changed. The walls of the Grand 
Cation of the Colorado are moving toward each other, and, should 
it become an arid chasm, they would some time meet. 

Now, in the southern and eastern portions of the United States 
the ** fall- line" is the boundary of the permanent continent. The 
"continental outline" is the one-hundred fathom hydrographic 
contour, as determined by the United States Coast l^urvey ; and 
from its crest there is a drop of over three thousand feet, — a 
front equal to one side of the Grand CafLon. From the '' fall-line " 
to this front there is a creeping-forward, which is comparable to 
the ice sheets of Greenland: therefore cannot we say that the land 
at present is crowding down into the sea, instead of the sea en- 
croaching upon the land, .which is only an apparent movement^ 
not the real one ? The distance from the backt)one of the Appa- 
lachians to the historic-geologic cedar-stumps of the New Jersey 
coast has increased, and is increasing. 

The deltas of the Mississippi valley and the Gulf coast are not 
only increasing by deposits of sediment, but are moving forward 
as well. Therefore may it not be expected in geodetic work on 
the North American continent that there will be encountered dis- 
crepancies between successive determinations of positions which 
can only be thus accounted for and understood ? 

Gilbert Thompson. 

Washington, D.C., May 28. 



The Winnebago County (Iowa) Meteorites. 

As the Iowa meteor of May 2 has received notice in your paper^ 
it may be desirable to make the record still more complete. I 
therefore offer the following notes from the south-western comer 
of that State. The writer was not in position to see it, nor did 
the sounds appear to him enough unlike thunder to attract par- 
ticular attention at the time. It was seen by perhai^s a dozen 
citizens of this place, one of them being at the time less than ten 
miles from the south-west corner of the State. Most agree in 
thinking that it passed from the south-west toward the north-east. 
Some who saw it felt so sure that it struck fields close by to the 
north north-east, that they searched diligently for it. Many 
heard it, and thought it thundered. Some compared it to an 
earthquake shock, the jarring of the ground was so evident. Four 
distinct explosions were observed by one. A local paper of Mal- 
vern, nine miles away, stated that three pieces had fallen in that 
vicinity, but the statement was based on observations similar to 
those already given. ^ J. E. Todd. 

Tabor, lo., May 20. 



Tornadoes. 

Some years since, I visited the scene of a small tornado shortly 
after its occurrence, and found the arrangement of tree iainks 
and other dibria in its track very similar to what is represented 
in the article by Professor Hazen at p. 318 of Science for May 23. 
It seemed to me, however, that the peculiar arrangement found 
might be due to the combined effect of a whirling motion of the 
tornado, together with its motion of translation as a whole. In 
such a case there must be a compounding of forces, and the direc- 
tion of the fall of a tree or other object can only be determined 
theoretically by a somewhat elaborate computation. Practically^ 
and as a matter of fact, 1 have noticed, however, that when a 
small whirlwind is passing over a corn-field, the stalks incline in- 
ward toward its centre with a twisting motion, and likewise bend 
forward in the direction toward which it is advancing. I have 
never seen stalks actually uprooted and left prostrate in this wa^ ; 
but it looks very much as if they would be left with their tops 
inward and forward if this should happen, thus corresponding 
precisely to what is found after tornadoes. M. A. Ybeder. 

Lyons, N.T., May 88. f 
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BOOK-REVIEWS. 

Electricity in Modem Life, By G. W. Tunzblmann. New York, 
Scribner & Welford. 12«». $1.25. 

Tms is the second volume of the CoDtemporary Science Series* 
a series of inexpensive and bandy illustrated books intended to 
bring within the reach of the general public the ''best that is 
known and thought in all departments of modem scientific re- 
search." The scope of the series is broad, but the character of the 
few volumes issued (some of which have been already noticed in 
these coluDins), and the hi^h standing of the writers engaged on 
forthcoming works, are a guaranty that the subjects are and will 
be not only well selected, but ably handled. 

. Owing to the proipinent place now occupied by electrical sci- 
ence, it will be readily understood that Professor Tunzelmann's 
volume is one of the most important in the series. For this rea- 
son much will be expected of it; more, perhai^s, than should be 
looked for in a work of its modest size. The field is so large, the 
ramifications of the subject are so many, and the connections 
with kindred subjects are so close and so complicated* that the 
author's work was doubly difiicult; but it must be admitted that 
he has succeeded in giving us a volume fulfilling every require- 
ment of the prospectus quoted above. The more important of 
the many useful functions of electricity in our daily life, the sci- 
entific principles underlying its practical applications, and the 
history of their development, are briefly but clearly uketched. 

Being intended primarily for the use of readers without previ- 
ous knowledge of the subject, it begins with the familiar but 
necessary sealing-wax and glass-rod phenomenon, and leads the 
reader step by step to the modern commercial applications of 
electricity, as exemplified in the telegraph, telephone, lighting, 
and the transmission of power. None of the many modem uses 
to which electrical energy has been adapted appears to have been 
neglected, though of course the space devoted to many of them is 
brief. There are errors in the book, more or less important, ac- 



cording to the point from which they are viewed. They will at- 
tract the attention of the electrician and the enfdneer, and have 
doubtless teen pointed out to the author ere this, bat tbey will 
scarcelv detract from the valne of the volume for those for whom 
it is intended. 

Evolution and Disease. By J. Bland Sutton. New York, Scrib- 
ner & Welford. 12°. $1.25. 

To demonstrate that there is a natural history of disease as wdl 
as of plants and animals was the object the author bad in mind 
in writing this book. The science of disease, or pathology, is 
generally regarded as of interest only to medical men ; yet it is 
but a department of biology, and should therefore be stadied by 
all who desire to make themselves masters of this science. The 
basis of theauthor*8 argument is, that, as there has-been a g^radual 
evolution of complex from simple organisms, it necesBarily fd- 
lovrs that the principles of evolution ought to apply to diseased 
conditions if they hold good for the normal or healthy states of 
organisms: in plain words, there has been an evolution of dlseate 
part passu with evolution of animal forms. The antbor recog- 
nizes the diflSculty of the task which he has eet himself to per- 
form. He thinks that a more extended study wiU serve to show 
that many of his conclusions are fallacious, and he candidly in- 
vites corrections from all who have opportunities of practically 
testing his theories. He has certainly succreeded id presenting 
bis subject in a most attractive form, and has apparently suc- 
ceeded in sustaining the points which he has made. We shall, 
however, before accepting his claims as proven, wait until his 
theories have been more fully tested. 

A Course of Lectures on the Growth and Means of Training Gie 
Mental Faculty. By FRANas Wabner. Cambridge, Eng., 
University Pr. 16^. 90 cents. 

The title of this book is a misnomer, there being very little in 
it about mental faculty. Dr. Warner's views of human na- 
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ture are verj frankl; and decidedlf materialistic. He saye that 
he bna "Found it convenient tn omit from the definitions and de- 
scriptions here used all terniB implying sabjeciive conditions 
which are incapable of direct obeervation by our Benees" (p. 
87). In another place he speaks of "the physical action called 
•thought' " (p. 89); and ai^in be expresses the opinion that 
"thought consists in the formation of the union of cells whose 
motor or efferent action produces expression of the thougbt" (p. 
40). A considerable part of tlie book is taken up by general dis- 
cussionB about the brain, the body, and the life of animals and 
plants, mnch of which has no bearing on the ostensible sub- 
ject of tiie work. Whenever we come to the essential part of 
the book, we find it to t>e in the main a study of abnormal 
and pathological states of young children, with advice as to 
the best mode of dealing with them. On these points be shows 
abundant knowledge, and makes suggestions that we shonld think 
t«achera would find useful. He is specially concerned for chil. 
dren that have some mental or physical defect, and points out 
how faults of temper, as well as inattention and idleness, often 
arise from physical defect or from weariness. At the end of the 
book is a catalogue of a museum of natural history, such as the 
anthor has found useful in giving instruction, and which will 
doubtless be Interesting to teachers. 



AHONO THE PUBLISHERS. 

The question of hours of labor is discussed hj Qen. Walker in 
the Atlanta for June. Tins and Hannis Taylor's coTisideration of 
"The National House of Representatives: Its Orowing Inefficiency 
as a Lesislative Body," are the two articles which make np the 
solid reading of the namber. 

— ''With Fly-Rod and Camera" is the title of an elaborately 
illustrated work announced for inimediale publication by the 
Forest and Stream Publishing Company. The author is Edward 
A. Samuels of Boston. The book contains 150 full page reproduc- 
tions of photographs, to the collection of which Mr. Samuels has 
demoted the vacations of several years on the picturesque salmon 
rivers of Canada. 

— The size of the American Machinist baa been increased to 
twenty pages, the fonr pages thus added being divided between 



readers and advertisers. On and after June 1, 1890, the subocrip* 
tion price will be increased to three dollars a year, and the news- 
etand retail price to six cents a copy. 

— Not all new things come from the effete Esst. The Bannack 
and Crow Indians and other tribes in the northern Rockies are 
laboring with an extraordinary delusion that Christ has come to 
earth, and is now in the Big Horn lilountains, somewhere between 
Fort Custer and Fort Washakie, Wyoming Territory. Oen. Jamefi 
8. Brifbin, U.S.A., commanding in Montana, has in the New 
York Ledger of May 17 an interesting letter concerning the hallu- 
cination, and giving full and interesting details about it, 

— Messrs. Houghton, Hifflin, & Co. have in preparation an en- 
tirely new and complete large-paper edition of the writings of 
James Russell Lowell. These have been re-arranged by Hr, 
Lowell, and will appear in volumes not bearing the titles by 
which bis works have heretofore been known, but titles suggested 
by the new classification. Thus there will he "Literary Es^aya," 
in four volumes ; " Political Essays," in one volume ; " Literary 
and Political Addn^sses," in one volume; ''Poems," in four vol- 
umes. These will comprise all of Mr. Lowell's writings up to 
date which he wishes to preserve, and will include several ad- 
dresses, etc., not contained in his volumes hitherto publhbed. 
Hr. Lowell has carefully revised the whole, prose and poetry. 
To '' The Biglow Papers," which owed their great effectiveness, 
at the time of their publication, to their many personal and politi- 
cal allusions almost as much as to their wit, full explanatory 
not«s are added, which will i«nder these remarkable papers more 
intelligible to readers of this and future generations. Thus hia 
writings in this issue will bear the form which he regards as final, 
and which for the future will represent his definitive contribatiOD 
to tbe world's literature. 

— In the Department of Arizona, on May 17, Lient. Witten- 
meyer succeoded in signalling a message by a signal-fiasb 125 
miles from Mount Reno, near Fort McDowell, to Mount Orabsm, 
near Fort Grant, where it was received by Capt. Murray, The 
latter, by turning his instrument, fla-iheJ the message to Fort 
Buachuaca, a distance of 90 miles, making a distance of 315 
miles with only one intervening station. This is the best work 
yet accomplished in beliograpby, the longest distance heretofore 
made with s signal-Bash being only about 70 miles. 
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A lef Metbod of Treating Disease. 

HOSPITAL RBHEDiaS. 

What are they ? There is a new departure in 
the (leatiDcnl of disease. Il consists in the 
collection of the specifics used by noied special- 
ists of Europe and America, and bringing Ihem 
within the reach o[ all. For instance, the treat- 
ment pursued by special physicians who treat 
indieestion. stomach and liver troubles 



ned and p 



ared. The 



olher physicians celebrated for 
was procured, and so on till these incumparable 
cures now include disease of the lungs, kidneys, 
[emaie weakness, rheumatism and nervous de- 

This new method of " one remedy for one 
disease" must appeal to the common sense of 
all sufferers, many of whom have experienced 
the ill effects, and thoroughly realize the ab- 
surdity ol ihe claims of Patent Medicines which 
are Euaranleed to cure every ill out of > single 
botlTe, and the use of which, as statistics prove, 
hai rained mere ttemaehs than alcohol. A cir- 
cular describing these new remedies is sent Free 
on receipt of stamp to pay postage by Hospital 
Remedy Company, Toronto, Canada, sole pro- 
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POPUUR MANUAL OF VISIBLE SPEECH AND 
VOCAL PHYStOLOGV. 

F« uie in Collciei and Nonnal Scfaoolt. Price )o ccbo. 
Sent fret by poll by 

N. D. C. HODGES, 4r Lilayeiu Place, New Yetfc 



Sewer Gas 

and all other 

Noxious Vapors 
,au„i Harmless, 

and 

PiifettAir 



S. INSURED Bvi- * ' 

iyi|eraaiiv.-.,„,..„„,. 

CONmUOUSjNEfV^NSI^.RELIABLE. 

ALL mPURE AMD OFPEMStVE ODOBS ABSO- 
LOTKLT BKHOTKD, 

For Homes, Schools, Vestries, Halls. 

ILLUSTRATED PAUPHLBT FREB, 

Each Taporlier sold abated tor use. No can 
exeept to replenish oaee In two montba at ezpease 
of 4 to S osDta, aoeordlag to slse. Three alsaa, $BJIO, 
IG.OO, (8.00. 

SHEBKAK "KINS" VAFOBIZEB COHPANT, 
CUoopee Falls, ■>■■.; Boatoii, New Tork, 
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CALENDAR OF SOCtETIBS. 
AothropoloeiHl Society, Wnsbiiigtoii 
Uay 20.— R. £. C. Stearns, The Niahinani 

Gfune Ha and the Boston Game Props ; F. 

Webb Hodge, Zuni Foot Race; J. W. B. 

Hewitt, GenesiH Myth of the Iroquois. 

PbilORopbical Society, WuhinKton. 
Ha724.— H. G. Ogden, Cbarl-Hakiiig ; 
Frederick W. True, An Epitome of the 
Natural History of the Puma. 

CATABBU 
, Catarrhal DeafBea^Har Fever. 

Sufferers tie not general'y tware that ihete 
dixeutssre contagious, or that they aie due to 
the presence ot living patasiles in the lining 
membrane of Ihc no-e and eustachian tubes. 
Microscopic research, however, has proved this 
to be a fact, and ihe result of Ihis discovery ii 
that a simple remedy has been formulated where- 
by calarrh. catarrhal deafness and hay fever are 
permanently Cured in from one lo three timple 
applications made at home by Ihe patient once 

N.B.— This treatment is not a snuR or an 
ointment : both have been discarded by repu- 
table physicians as injurious. A pamphlet ex- 
plaining Ihis new treatment is sent free on 
receipt of stamp to pay po.siage. by A. H. Dix- 
on & Son. 337 and 339 West King Street. 
Toronto, Canada. — Chris lian Advcialt. 

Sufferers from Catarrhal troubles should care- 
fully read the above. 

CHEIICU BOOKS FOR SALE. 

BaucHTE der DeutBOhen Chemlachen Oeaell- 

Bohattnass-arinfliuBiiB) «8,6o 

tovKSXi. of the Chemical goals'^; ot London 

(i8M->B,inw) seo 

Amiltst. London (1887-89, July and November 

ot 1888 ralaalBK) '. 1.80 

anoAR ClNK, Uancbeater (1881-83. 1881-80. also 

numberBo[l»84, lB87. and ISW) a.*) 

ZanBCHBIFT RubenEuckerinduBtile 6tammer 

aB85-8«. partot IBWl 1 a) 

ZltTSCBBirr RubenEuclterlnduatrle Scbublera 

(Tola. il..-ivli. inolualve), oomplete i.« 

AoT ol tbe above will be sent postpaid on receipt 
olpiioe. 

SCIENCE BOOK AOBNCT. 

*7 Lalarette Place, New York. 

A TEMPORARY BINDER 

(or Scitntt is now ready, and will (be mailed 
postpaid on receipt of 75 cents. 

Thi> binder i> •irong, durable and 

■ eleguil. hu gilt «de-.iil.. .ad allo-i 
(he opening of tht pag« pn(«ily 
or replaced wiibout duiurbing ihe 
olhen. and ihe papen are noi muii- 
laled for tub-cquenl peimanent bind 
ine. Filed in (hii binder, ScUncr ii 
N. D. C. HODGES, 
. 47 Lafayette Place, N. Y . 

GEH5 AND PRECIOUS STONES OP 
NORTH AUERICA: 

A popular description ot their oocDrrence. value, 
~UBl«ry. arohnnlDgT. and ot the colleetloni In 

*blch ther eiiat: alao a chapter on pearla. nod on 
[ remarkable torolun gems o"i.ed (n the United 
I States. By Oiosoi Frbdcbice Kdni. lUuetrated 
i ta^. '^rtleljlT'' '''"*' ""* ■"'"«"'>"«''«'"- 

Mr. Eunz. vbo la well known aa an aathorltj upon 
tbe aubjeot of gem atones, and vbo is the expert tot 
TIffan]' A Co., poxaeBaea peculiar taclllUea tor tbe 
preparation ot a work ol this klDd. 

Se^tpoitpaid on rtctipi 0/ price. 
N, D. C. HODOSS, 4T I.>rar«tle PI., N. V. 
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JUST OUT. 

Speech Reading and McolatiOQ 
TeactiiDg. 

By A. MELVILLE BELL. 

Price, 25 CenU. 

Practical In^ructiODs in tbe Art of ReadioK 

Speech from the Uouth ; ajid in the Art of 

TeachiiiK Articulation to the Deaf. 

[This Work— vrltcen at the saggeatlon of Hies 

Sarah Fuller. Principal ot (he Horue Mann School 

[or tbe Deaf, Boston. Mass —Is. so far aa known, Che 

flrat Troatiae published on "Speech Beading."] 

Front J'ritLeipalteflwLMlltjiHana for tht Deaf . 

" Admirable In Its coDclseness. oleameas and tree- 
dom from technlcalitf ." 
'-ThesImpllcltT and perfection of this little book- 

'' Full ot exact and helpful obaerrationB." 
" A lerj interflstlDK and valuable work." 
" The rules are olearlji glren and "111 he of great 
utilllj." 
'- ETerr articulation teacher should studv It." 
"A model ot cleampiw and almpllcltr. without 
baling uty at tbfl pusieIIdk ajmbolii that trouble the 
common mlud. . . . Tbe exerelsesilTen lnspei>ch- 
readlng from tl.e lips are eapeciall; iuterestine. and 
ot great Importance tor the student ot phonetics." 
— Modem Lanffwtffe Ifotet 

*«* The above work may be obtained, by 
order, through ajiy bookaelter, or post-free 
00 receipt of price, from 

N. D. C. HODGES. 
47 lafayette Place, New York. 




Honaes, a portfuUo 11x14 luchsh, concalDlna 
bmndsamr lliunlratlviis, floor plane, ai d full 

olbens ranging lu coal ir<>ni 'nno io fTJOO. Ililt 



liigdnigB, bB'lng been buLi aeTeral limss 
.iierwhatatjl- of abonae rou may Intend to 



CLOCK DIAL 




THIS DIAL^ 

bosrrt, 6M by 4 Incbes, with 
monbl* metal hands, and Is 
uselul for muthers ..rinfsnU 

lug, Slid IbusiiIslnreEDlarllj 
In (sedlni- Berrlceible also 
Inr tuchlDg Kms to IlLlls 
children, end si s to; In Tiri. 



RUPTURE 



NO DELAY FROM WORK- NO OPERATION. 
Call or Mnd lUmp (or circular and leference of tboie 

Ii up', and t65j*nj..tic. of all^kind.. (irdm filled by 
Riailureiprc!'! to any pari ol Ihe Unittdi^iaiet. 

C. A M. BUKNHAM.U.D.. 
US Cllnlnn Place, New York. 



Wants. 



6til tf kit tciinlific allaimmiit'\, tra'^yp*Tta% 

amtsmtla fill a feliliin bJ lil. ciaracltr.l 



COKT. i/- kt lati^Ai' lit fail iiMf m/ tki mil- 
t'Hctrr ,/kii afplicalian A my ftrten tiUnt 



^a^. ii mntially Im 



luring, tl 



I acholanhlp. Address 



a, LaneuajECS. M 



JulyS-Sept.?. 
,erm bealtuing now. lAhef 
;, HINDS, A.M., Principal. 



Ii'ellow In Biology- dt- 



\ ORADUATE of Prtnc 
:\ unl.eiBfiy student and 

Hires a position either to te „, 

ant In a blolCKlcal laboratory. Would prefer tht 

poaltluD&Onrded time for theprosecutlon of oriilniJ 
research. Address. O a., BOS M6, Priaocton, N.J, 

T-HB ADVBRTI8ER-A Third Year Htudenl la 
i Honor Sciences nC Toronto L-nlvBraitj-. is wUliiw 
to take poHition as Sefensp. Teacher or Tutor unld 



COLL.. TORONTO. 



1 ablilty. CHEMIA, U-STV. 



WANTED-Intormntlon ooncemlng Ihe produc- 
tion of Vushrooms in rsTes and other plae«. 
Address U H CHUMP, care Ky. Theological Semy 



A SS AVER. —Wan ted ponltion sa above, has bad 
flnu or usaten t.i tbe Bauk of Koeland. Bojal Mint 



Snt-class Ina 
.. -,..., ., ..._.jr to T. C. ME ,„- 

Krintendent United States Coast uid Oeodetk 
rvey. Waahiagiou, D.U. 

AN EXPERIENCED Technical Chemist < 
erenees. Address DIRECTOR. ODlce ot Scii 



H(lenrit«--Mr. Geone F. Kuni, ii to t< Unki 
Square. New Y. ik. or H^bokes N. J., will b.iy or xln 

Warned— To (umish rools of Do^tcalkron Mttdit. 

So^bern WiKoiiMn. in quanlilm ' D. eT Wll'i"',"cu- 
Tjlor of Mu.tum. Albion Academy. Albion, WIk. 

A larie number of planm from Maine. Cannecllcil. 
Indona and lllinolt lor exchange. Soutbcm and wm- 
ein eichanies preferred. Addrot, enclroliic litu, L. H. 
J^hntox. 11} ChicsED Ave., tvaBilon, 111. 

For F I. hanjre- Fourteen volumei Encyclopedia Brii- 
>nnica lSlod.l>rd'. nimh edition ), b.<und In lealher-parl 
10 orlEinil »r;.pp<». all u 1i»-can arrange lo futssk 
vili.Me!, reqm.ed 10 complete Ml, and ,.1. T..lnme> 

culling fool laihe and le-line jis''>"omeler and rhe«IU. 
For piriicuUn addreit A. 1). Campbell. McKean Co.. 

Bradliird. Ym. 

have (0 exchange and gel my list. S. R. Thempaos 

Correin ndrnceand eichangei solicited wiih per«» 
inUrcBled in the lludy if itmericao and Meaicu an 
liquifies L.W.Gu«:kel.j«ElmSt..NewH.TeB.Con.. 
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LOW-PRICED BOOKS. 

Any of the following low-priced books will be 
mailed postpaid on receipt of price. 

SCIENCE BOOK AGENCY, 

47 Lafayette Place, New York. 



AGBlGVIiTlTBS. 

Agricultural Drainage. By J. B. Denton. 8". 

Animal Food Resources of Different Nations. By 
P. L. Simmonds. la" 

Armstrong's Agriculture. 18" 

British Wild- Flowers Considered in Relation to 
Insects By >ir John Lubbock 

Copper and Chiccory By P. L. simmonds. ta®. 

DiSBASKS of Field and Garden Crops, chiefly such 
as are caused by Fungi. By W. G. Smith. 
i6» 

Flowkrs, Fruits, and Leaves. By Sir John Lub- 
bock 

Flowsrs, The Colours of. By Grant Allen. 19" 

Fruits, Selected : Their Culture, Propagation, 
and ManaKcment in the Garden and Orchard. 
By C. Downiiie. 12° 

Gardrni.nc for Ladies, and Companion to the 
Flower -<«arden By Mrs. J. C. Loudon* i/*. 

Hops : Cultivation, Commerce, and Uses. By P. 
L. Sim nonds. ia° 

Horticulturb. The Theory of : or. An Attempt 
to explain Gardening upon Pnysi0i0gic.1l Prin- 
ciples. By J. Lindley and A. J. Downing 



la' 



SbwaGB Irrigation by Farmers. By R. W. Birch. 

8« 

Sewagb Utilization. By B Latham. 8" 

Useful Animals and their Products. By P. L. 

Simmonds. 16** 
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ARCHITKCTCinE AND BUIIiDING 
COMSTB CCTION. 



to. 



By 



Architecturr, the Stepping-Stone 

Thomas Mitchell. i8«* : 

Boilkr and Water Pipes, Kitchen. By H. Grim- 
shaw. b° 

Building Construction. By Edward J. Burrell. 



i«' 



Chimnkys for Furnaces, Fireplaces, and Steam<- 
Boilers, By K. Armstrong. C.E. 18" 



la* 



Cooking Range. The. By F. Dye. 

Fires in Theatres. By E M. Shaw. la® 

Gas Fitter's Guide. By J Eldndge. la® 

Hot-\Vat-r Apparatus. Fitting. By F Dye la* 
Hot-Watbk Apparatus, Fixing. By J. Eidridge. 

!»• :.. 

Hot-Wathr Fitting and Steam Cooking Appa- 
ratus. By K. Dye. z'* 

Pump Fitter's Guide. By J. EUlndge. xa® 

Strength of Beams under Transverse Loads. By 
Prof ssor W. Allan. i8»..v. 

Ventilation of American Dwellings. By David 
Boswell Reid, M.D. i-j*> 

Ventilation of Buildings. By W. F. Butler. x8* 
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ASTRONOIHY AND NAVIGATION. 

Astronomy for Beginners. By Francis Fellowes. 

x6* 50 

Astronomy, Lessons in Elementary. By R. A. 

Pr.ctor. 8* 60 

Hours with a Three-Inch Telescope. By Capt. 

Wiiliam Nubie. 8*> z.50 

Magnetism and the Deviation of the Compass, 

By John Merrifield. 18° 50 

Navigation. A I're itise on for the Use of Stu- 
dents. By John Merrifield. la® z.50 

SEA-RouTfS, The Shortest, and Maps for finding 

them in a Few Seconds (Great-Circle Sailing). 

By R. A. Proctor. *" 35 

Student's Atlas, The. By R. A. Proctor. 8" — Z.5U 

CHEiniSTBY. 

Experimental Chemistry for Junior Students. 
By T. E. Reynolds. 

Parti. Introductory 45 

Part II. Non-Metals 75 

Part in. Metals z.05 

Part IV. Chemistry of Carbon Compounds, or 

Organic Coemistry z .an 

Faraday s Chemistry of a Candle. 16° 85 

Practical Chemistry ; the Principles of Qualita- 
tive Analysis By William A. Tilden. 8<^ 45 

Practical Inorganic Chemistry, An Introduction 
to ; or The Principles of An.ilysis. By William 

Praci'ICal Organic Analysis. An Introduction to. 

By George E. R. Ellis. &• .... .50 

Qualitative Analysis and Laboratory Practice, 
Manual of. By P. E. Thorpe and M. M. Pat- 
ti>on Muir. ia° z.95 

Qualitative Chemical Analysis. A Short Course 
in. By Professor I. M. Crafts and Professor 
Chides A. Scha^fler. la® z.50 

Qualitative Chemical Analysis, An Elementary 

Manual of. By Maurice Perkins, za" ... z.oo 

Quantitative Analysis. By H. Carrington Bol- 
ton. 8** Z.5C 



Quantitative Chemical Analysu. By T. E. 

Thorpe. z8® z .50 

Tables for the Analysis of a Simple Salt for Use 

in School Laboratories. ByA. Vinter. 8* 40 



BDVCATION. 

British and American Education. By Mayo W. 

Hazeltine. 3a" $0.25 

Culturr of the Observing Faculties. By Rev. 

Warren Burton. z6* 75 

Library, The By A. Lang. With a Chapter on 

Modem Illustrated Hooks, by Austin Dobson. z.as 

Mahafpy's Old Greek Education. 16^ .75 

Manche!«trr Science Lectures for the People 75 

Overpressure in High Schools in Denmark. By 

Dr. Hertel z.oo 

Sbrinc and Thinking. By W. K. Clifford t .00 

Spelling Reform from an F.ducational Point of 

View. By J. H. Gladstone 50 

BLBOTBIGITT. 



Alternate Current Machinery. By G. Kapp. 

Chrmistry of the Secondary Batteries of Plants 

and Faure By J. H. Gladstone and A. Tribe. 
Dynamic Elec*ricity. By John Hopkinson, J. A. 

Schoolbred, and R. E. Day. 18°. . . 

Dyn mo- Elbctkic Machines, Recent Progress in. 

By Professor Sylvanns P. Thompson. 18^ .... 

Flhctric Bells By F. C. Allsop. la* 

Elkctric Lighting from Central Stations. By G. 

Forbes 

Elhctricity, Supply of, by Local Authorities. 

By K. Hedges. b» 

Electro- Magnhtic Telegraph. A Hand- Book of 

the. ByA. E Loring. i8"» 

Electro- .Magnets. By Th. Du Moncel. Tr. by 

Elbctro-Tblhgraphy. By F. S. Beecher. z6®. . 

Incandescent Electric Lights, with Particular 
Refrrence to the Rdison Lamps at the laris 
Exhibition. By Comte Th, Du Moncel. W. 
H Precce. J. W. Howell, and others. i8* 

Induction Co ls : How Made and How Used. 

18® 

Strength and Diameter of Electric Conductors. 

By G. Forbes. 8» 

TErRKSTRiAL Magnetism and the Magnetism of 

Iron Vessels. By Professor Fairman Rogers. 

i8'» 

Thermo-Elkctricitv. By A. Rust. 8* 

Wrinkles in Electric Lighting. By V. Stephens. 

la* 



ENGINEBBING. 

Actual Lateral Pressure of Earthwork, The. By 

Benjamin Baker. 18** 

ARCHbS, Theory of. By Professor W. Allan. i8' 
Arches. Theory of Solid and Braced. By William 

Cain, C E. . x8* ... 

Beams and Girders. Practical Formulas for their 

Resistance. By P. H. Philbrick. x8® 
Boil r Incru-tation and CorroMon. By F. J. 

Rowan. 18** 

Bridge and Tunnel Centres. By John B. Mc* 

Master. CE. 18'' 

Bridors. On the Theory and Calculation of Con- 
tinuous By Mansfield Merriman. Ph.D. z8^ 
Bridges. PractiC4l Treatise on the Properties of 

Continu'ius. By Charles Bender, C.E. 18**.. 
Cable-Making of Su.spension Bridges By W. 

Hildeiibrand, C.E. 18° 

Compound Engines. Tr. from the French of A. 

Malrt. 18® 

Flow of Water in Open Channels, Pipes, Conduits, 

Sewers, etc ; with Tables By P. J. Fiynn, 

^^ JCtf* XO •■■•■ ■• .>..•• ■.-•■■• •■■•«■ 

Foundations. By Pr >fessnr Jules Gaudard, C.E. 
Tr. from the' French. 16* 

Friciion of Air in Mines. By J. J. Atkinson. 
z8» 

Fuel. By C. William Siemens, D.C L ; to which 
is appended the Value of Artificial Fuel as 
compared with Cual, by John Wormald, C.E. 
i8«» 

Gases met with in Coal-Mines. By J. J. Atkin- 
son. 18" 

Helicoii>al Oblique Arches, Treatise on the 
Theory ot the 1 onstruction of. By John L. 
Culley. C E. 18'.... 

High Masonry Dams. By John B. McMaster, 
CE. i8» 

How to draw a Straight Line : A Lecture on Link- 
ages. By A. B. Kempe 

Icb-Makinc Machines. From the French of M. 
Le Doux. i8« 

Kinematics o< Machinery. By Professor Ken- 
nedy. With an Introduction by Professor R. 
H. i'hurston 18* 

Linkages; the Differe'it Forms and Uses of Ar- 
ticulated Links. By J. D. C. De Roos. 18®.. 

Maximum Stresses in Framed Bridges. By Pro- 
fessor W Uiam Cain, C. E. 18® 

tlsTALS and their Chief Industrial Applications. 
By C. R. A. ^y right 

Metals, The Fatigue of, under Repeated Strains. 
Fro n the Gf-rman of Professor Ludwig Spang- 
enburgh,with a Preface by S. H Shreve, A.M. 
18" 

Plate Girder Construction By Isami Hiroi. 18° 

Practical Designing of Retaining Walls. By 
Arthur Jacob A.B. 18* 

Proportions of Pins used i\i Bridges. By Charles 
Bender, C.E. i8« 
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Railroad Economics; or. Notes, with Comments. 

By S W. Robinson. C.E. i8'» 

Rctaining Walls. Surcharged and Different Forzns 

of. By James S. Tate, C.E. iB* 

Sapb • Y Valves. By Richard H. Buel, CE. tZ** 
Skkw Arches. By Professor E. W. Hyde, CE. 

AAaU9* 10 ••••«••• ••• ■■•■ •• •■•••*•••• 

Stadia Surveying. The Theorv of Stadia Meas. 
urementii. By Arthur Winsfow 18" 

STBAM-Boilor Explosions. ^ Zerah Colburn. 18° 

StpAM-Engine Indicator, The, and its Use. By 
W.H.LeVan. x8» 

S t KAM Injectors. Tr. from the French of M. Leon 
Pochet. 18".. 

Storage Reservoirs, On the Designing and Con- 
struction of. By Arthur Jacob, A. K. 18" ... 

Strength of Materials. By William Kent, CE. 
i8» 

Strrngth of Wrought-Iron Bridge Membeis. By 
S. W Robinson, C E. i8» 

Testing Machines, their History, Construction, 
and Use. By Arthur V. Abbott. 18® 

Theory of the Gas-Engine, The. By Dugald 
^ Cleik. i8» 

Topographical Surveying. By G. I. Specht, 
Prcfessor A. S Hardy, John B. McMaster, 
and H. F. Wallin«.^ i8» .* 

TRANSMis.«inN of Power by Compraued Air. By 
Rotert Zahner, ME i8» 

Transmission of Power by Wire Ropes. By Al- 
bert W. Stahl, U.S.N. i8» 

TuRBiNK Wheels. By Professor W. P. Trow- 
D idge. x8® 

Ventilation of Coal-Mines, The. By W. Fair- 
ley, M.E. i8«» 

VoussoiR Arches. A Theory of. By Professor W. 
E. Cain. »8».... 

VoussoiR A'ches applied to Stone Bridges. Tun- 
nrls. Culverts, and Domes. By Professor 
William Ch in. z^" 

Whehls, a Practical Treatise on the Teeth of. 
By Professor S. W. Robinson. i6® 

MISCELLANEOUS. 

Graphic Method for solving Certain Algebraic 

Equations By Professor George L. Vose. i8* 

Li'Ahv's The Art of Swimming in ihe Eton Style. 

LiPB History Album By FranJs Galton 4® 

Lifk of Faraday. By J. H. Gladstone. i6» 

Polarisation of Light. Hy W. Spottiswoode . . . 
Record of Family Faculties. By Francis Galton. 

Strekter's Great Diamonds of the World. 4** . . . 

NATUBAL HISTOBY. 

Chaptrrs on Ants. By Mary Treat, -^a® 

Colours of Flowers, On the. As Illustrated in 

the British Flora. By Gpnt Allen 

C0.MMON Frog. The. By St George Mivart 

Darwin, Charles. Mem<^rial Notices reprinted 

from " Nature." By Professor Huxley 

SANITABT SCIENCiB. 

Air We Breathe, the, and Ventilation. By Pro- 
fessor H. A. Mott. i6* 

Bad Drains, and How to Test them. By R. H. 
Keevey. la ... ............. 

DiKTY Dustbins and Sloppy Streets. By H. P. 
Boulnois. 13* 

Di.SKASE and Putrescent Air. By T Rowan. 8®.. 

Drainage of i'owns. By J. Phillips, b" 

DwELLiNG-H"USBS : Their Sanitary Construction 
and Arrangements. By Profescor W. H. (Jor- 
ficld ift* ... 

I* ASHiON in Deformity. By William Henry Flower. 
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Food. The Composition. Digestibiliiy, and Nu- 
tritive Value of. By Professor Henry A. 
Molt 

Health, The Laws of. By W. H. Corfield. 8».. 

Health-Science, A Manual of. By Andrew Wil- 
son, b* 

Healthy Foundations for Houses. By Glenn 
Bnwn. 18* 

Hints on taking a House. By H. P. Boulnois. 
i6"» 

Hou.se Drainage and Sanitaiy Plumbing. By W. 
P.Gerhard. i8"» 

Maternal Management of Children in Health 
and Disease. By Dr. Thomas Bull, za** 

Pneumatic Drainage. By A. Smith. 8" 

Potable Water and the Different Methods of de- 
tecting Impurities. By Charles W. Foikard. 

Sanitary Condition of D<velli»g-Housrs in Town 
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NEW SERIES OF PORTABLE TESTING AND RESISTANCE testing. They will be found adapted to the locatioD of faults in 

„_,_, telegraph and electric- light lioes, determination of armature and 

field re^stance of dynatnoB aod motors, and the needs of govem- 

We print to day a description, with cuts, of a new series of ment and other inspeolora, as well as to general expert work. 

portable testing and reeistaace aets. These set^ were all designed The aet shown In Fig. 1 is the most complete of the series, and 




in the laboratory of Hemrs. Queen &. Co., Philadelphia, and are 
Intended to meet the requirementa of eleclric light men, telephone 
line oonstruction, dynamo and motor manufacture, and general 



is intended for all kinde of work where considerable accuracy is 
required. Tbe coils in this set aie, as ia seen from the fif^ure, 
arranged in four rows, each row being made np of ten coils of the 
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flaiDe denomination. The blocks in each row are numbered from 
left to right, and from sero to ten, while the longitudinal bars 
underneath bare engrayed upon them the denomination of the 
coils of that row. The connections of the coils are socb that but 
one plug is required for each denomination. By inserting it in 
any block, as many coils of that denomination are thrown in as 
may be indicated by the particular number engraved upon the 
block. Thus, as the cut represents it, there are in circuit 809 
ohms; i.e., no thousands, three hundreds, six tens, and nine unite. 
Another feature of this set is the arrangement of the bridge-arms, 
which are seen at the left. These are combined with reversing- 
bars, so that the proportional arms may be instantly ioterchanged, 
— an operation which is necessary in many special methods. An 
additional advantage is, that but six coils are necessary in the 
bridge, instead of eight as usual, to get the proportion of 1 to 
1,000, or 1,000 to 1, thus making the set smaller and more porta- 
ble. The bridge-coils are 1, 10, and 100 on one side, and 10, 100, 
and 1,000 on the other. To effect this reversal, two plugs only 
have to be changed. The coils are platinoid wire, which has a 
very high specific resistance, and changing by but .0028 of one 
per cent for each degree Centigrade of temperature variation. 
They are adjusted by Professor William A. Anthony to an ac- 
curacy of from one fifth to one-tenth of one per cent, while the 
bridge-arms themselres are adjusted to a still higher degree of 
accuracy. The galvanometer is a successful adaptation of a 
laboratory instrument to the needs of portable work, and is claimed 
to be the most sensitive, complete, and portable instrument ever 
combined in a set of this character. The wire is of several hun- 
dred ohms resistance, and is wound so as . to have a maximum 
effect upon the needle. The needle itself is an astatic one, and 
delicately suspended by a' very fine cocoon fibre, so that there is 
^pictically no resistance to any deflecting force. By means of a 
^ery weak controlling magnet sliding upon the suspension-tube, 
the needle can be made almost perfectly astatic, and will show an 
appreciable deflection for currento as sihall as from ^Air ^ lAr ^ 
an ampere. The brass box containing needle and coil is movable 
about a vertical axis; so that the lieedle can always be brought to 
zero, whatever the position of the box as a whole. The whole 
galvanometer lifte out of ite position in the case, and can be used 
independently, or in connection with other apparatus if desired, 
three levelling-screws being provided for levelling when so used. 
By closing the cover of the box, the weight of the needles is auto- 
matically taken from the fibre, and the latter protected from in- 
jury. The battery and galvanometer-key are seen in tbe front of 
the box, and are independent of each other. The whole is mounted 
up in a polished mahogany box with leather handles and lock and 
key, and measures when complete but 18 inches long by 6^ inches 
broad. Fig. 2 is a cut of the same thing without the galvanom- 
eter, and it is of course somewhat shorter. These sete have a 
range of measurement from ^^ of an ohm to 10 megohms. 

Fig. 8 shows one of the other sets of tbe series, and is of much 
the same general character. The coils, instead of platinoid, are 
made of German silver, and are not quite so accurately adjusted, 
while the set is without the reversing arrangement found in the 
ones just described. The galvanometer also is fibre-suspended, 
but without the automatic release. For this purpose a small set 
screw is used, which allows the needle to be lowered when not in 
use. The galvanometer is permanently mounted in the case, and 
is without the control-magnet. The keys are combined into the 
regular double contact form. This set, as represented in the cut, 
has but three rows of resistance; viz., the units, tens, and hun- 
dreds. It is also made with an additional row of thousands. This 
set is also made without tbe galvanometer. 



Messrs. R. T. Hill and J. S. Stone have recently made some 
important explorations in southern Indian Territory, — a region 
about which little has hitherto been known geographically or geo- 
logically. They find that the Indian Territory is divided into dis- 
tinct northern and southern divisions by the Ouachita mountain 
system. The southernmost of these divisions has been the special 
object of their studies, and they have secured most valuable data 
concerning it, as well as the history of the medial portion of Red 
River, which has not hitherto been investigated. 



THE CHEROKEES IN PREMX)LnMBIAN TIMES. 

ra. 

[IH Serimoe of May 80, p. 8S4, In the preTlona arUole on this aubjeot, Fig. 8 Is 
inoomct. The oorreot figure wlU be given in the levieed edition of those 
iwpeiv when published in book form.] 

StTMiDNa up the evidence introduced, it leads to the fol- 
lowing conclusions: — 

1. That some of the Cherokees reached their historic 
seat before the year 1540, probably as early as the latter part 
of the thirteenth century. 

2. That they came from some point to the north or north- 
west, apparently in the region of the Ohio River. 

3. That some, if not all, of the mounds of western North 
Carolina and East Tennessee were built by the people of this 
tribe. 

Assuming these points to be sufficiently established, let us 
see what evidence can be adduced indicating their line of 
migration. 

If their former home was in the region of the Upper Ohio, 
and they stopped for a while on New River and the head 
waters of the Holston, their line of retreat was in all likeli- 
hood up the valley of the Great Zanawha. This suppo- 
sition agrees also with the fact that no traces of them are 
found in the ancient works of Kentucky or middle 
Tennessee. In truth, the works along the Ohio Rirer from 
Portsmouth (except those at this point) to Cincinnati, and 
throughout northern Kentucky, are different from the typi- 
cal works of Ohio, and most of them of a type found in no 
other district. On the other hand, it happens, precisely in 
accordance with the theory advanced, that we find in the 
Kanawha valley, near the city of Charleston, a very exten- 
sive group of ancient works, stretching along the banks 
of the stream for more than two miles, consisting of quite 
large as well as small mounds, circular and rectangular 
enclosures, etc. A careful survey of this group has been 
made, and a number of the tumuli, including the larger 
ones, explored by the representatives of the Bureau of Eth- 
nology. 

The result of these explorations has been to bring to light 
some very important data bearing upon the present ques- 
tion. In fact, the discoveries made here seem to furnish the 
connecting link between some of the works of Ohio and 
those of East Tennessee and North Carolina ascribed to the 
Cherokees. 

Subsequent to the preparation of the paper on the ''Burial- 
Mounds of the Northern section,^' published in the ''Fifth 
Annual Report of the Bureau of Ethnology,^' further explo- 
rations and a careful resurvey of the group near Charleston 
were made. In order to show the bearing of the data 
obtained on the questions involved in this discussion, it is 
necessary to give somewhat detailed descriptions of some of 
the mounds explored. 

Mound 15 of this group (for convenience the numbers in 
the original sketch are used) was sixty-five feet in diameter 
and five in height, though a considerable portion had been 
ploughed off in cultivating" the soil. In the top was a ba- 
sin-shaped fire-bed somewhat oval in outline, being about 
seven feet long and four feet wide. This was composed of a 
mixture of clay and ashes burned to a brick red on the up- 
per side ; but the, under side had a black, greasy appear- 
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ance. Below this was a similar bed, on and about which 
were^ numerous small fragments of bones, but too much 
broken and charred to show whether they were human or 
animal. 

These basin-shaped beds remind us of those of similar 
form foand in the mounds of East Tennessee, and present 
one indication of relationship between the mound-builders of 
the two sections. 

Mound No. 18, about the same size as the preceding, con- 
tained a similar series of basin-shaped fire-beds, lyiog one 
helow the other in the central portion. Below them, near 
the bottom of the mound, was a considerable bed of charcoal 
and ashes; and immediately under this, on the original sur- 
face of the ground, the fragments of a skeleton, with which 
were a number of broken arrow and spear heads. 

Mound No. 1 of the group is of large size, measuring five 
Ihxndred and twenty feet in circumference and thirty-three 
in height. This was explored by sinking a shaft twelve feet 
square to the bottom. At the depth of from three to four 
feet, in a bed of mixed clay and ashes, were th^ skeletons 
lying extended on their backs, doubtless intrusive burials. 
From this point downwards for twenty feet, nearly all of the 
material in the shaft consisted of the same mixed substances, 
80 hard as to require the constant use of the pick. At the 
depth of twenty-four feet there Was a sudden change to a 
much softer and darker-colored earth, in which were the 
casts and decayed fragments of poles and logs from six to 
twelve inches in diameter. These, together with fragments 
of bark, ashes, and animal bones which had been split 
lengthwise, continued through a layer of about six feet. At 
the depth of thirty-one feet a human skeleton was discovered 
lying prostrate, head north, the skull crushed but partly 
preserved by contact with a sheet of copper (only fragments 
of which remained) that probably once formed part of a 
head-dress of some kind. By enlarging and curbing, the 
shaft was extended to a diameter of sixteen feet. It was 
then found that a layer of elm-bark had been carefully 
spread, with the inner side up, upon the smoothed and well- 
packed surface of the ground. This had been covered with 
a layer a few inches thick of fine white ashes. On this the 
body was laid, and covered with similar bark. 

Ten other skeletons, all buried in the same manner, were 
found at this point, arranged, five on each side, in a semi- 
circle around the central one just mentioned, with feet 
turned toward it. With each skeleton on the east side of 
the centre was a fine, apparently unused lance-head ; and by 
the side of the northern one of these five, a fish-dart, three 
arrow-points, and some decayed mussel-shells. Nothing was 
found with the other five. With the central one, in addi- 
tion to what has been mentioned, were six shell beads and a 
large lance-head. 

But what interests us more at present is the fact that near 
the head of the latter was a conical vault of very hard clay, 
about four feet high and five feet in diameter. This was 
partially filled with rotten bark, human bones, and dark, 
decomposed matter. Immediately under this, but covered 
with clay, were two circular holes about sixteen inches in 
diameter, and four feet deep. A similar pair of holes was 
found at the head of each of the ten surrounding skeletons, 
ranging in depth from two to three feet, and in diameter 
from eight to twelve inches. 



The little beehive vault, resembling so exactly in form and 
size those of North Carolina, although built of clay, is an- 
other indication of relationship between the mound-builders 
of the two sections. On the other hand, the burial between 
the layers of bark is precisely what is often found to be the 
case in the Ohio mounds, as appears from the following 
statements by Messrs. Squier and Davis in ** Ancient Monu- 
ments:" ''The course of preparation for the burial seemed 
to have been as follows: the surface of the ground was first 
carefully levelled, and packed over an area perhaps ten or 
fifteen feet square. This area was then covered with sheets 
of bark,- on which, in the centre, the body of the dead was 
deposited, with a few articles of stone at its side, and a few 
small ornaments near the head. It was then covered over 
with another layer of bark, and the mound heaped above." 

The individual or skeleton buried in the conical vault had 
probably been wrapl)ed in bark. 

That there was a wooden structure of some kind covering 
the area occupied by the skeletons \s more than probable, as 
thus only can we account for the timbers. The holes men- 
tioned may indicate the position of a former structure, but 
this had been removed before the burials took place. It 
would seem that most, if not all, of the burials took place 
at one time, and after the fiesh had been removed. 

Mound 21, known locally as the ''Great Smith Mound," is 
the largest of the group, being a regular cone, thirty-five 
f^et high, and one hundred and seventy-five feet in diameter 
at the base. This was explored by sinking a shaft to the 
bottom twelve feet in diameter. It is a double mound, or 
mound of two stages. The first building carried it to the 
height of twenty feet: after a considerable time had elapsed, 
another stage of work carried it to its present height. Near 
the top were some skeletons, probably intrusive burials. At 
the depth of twelve feet the explorers began to find the frag- 
ments and casts of logs, the first being that of a black- wal- 
nut log, which must have been nearly twelve inches in diam- 
eter and several feet in length. Further excavation made it 
apparent that these timbers were the remains of a wooden 
vault about thirteen feet long and twelve feet wide. From 
all the indications, — the casts of the posts and logs, the bark 
and clay lining, the fallen timbers, the bark of the roof, 
etc., — ^it was inferred that the vault was constructed as fol- 
lows: after the mound, which was at this time twenty feet 
high, had been standing for an indefinite length of time, a 
square pit, twelve by thirteen feet, was dug in the top to the 
depth of six feet ; posts were then placed along the sides and 
ends, the former reaching only to the surface, but the cen- 
tral ones at the ends rising four feet higher; on the latter 
was placed the ridge-pole (the walnut log first encountered) ; 
the sides were plastered with a mixture of clay and ashes, 
and possibly lined with bark; the roof, which had fallen in, 
was made of poles, and covered with bark ; over all was 
heaped the superincumbent mound fifteen feet in height. 

In this vault were five skeletons, one lying prostrate on 
the floor at the centre. The other four had been placed, one 
in each comer, apparently in an upright position. All had 
been wrapped in baf k. The central skeleton was very large, 
measuring a little over seven feet in length. Each wrist 
was encircled by six heavy copper bracelets. A fragment of 
the wrapping, preserved by contact with the copper, shows 
that it was black-walnut bark. A piece of dressed skin, 
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wbicb had probabl; formed tbe inner wrapping, was also 
preserved by the copper. Upon tbe breast was a copper 
gor^t; by eacb hand were three fiint laace-beods; near tbe 
right hand, a small hematite celt and a stone axe. Around 
tbe bead, neck, and hips werp about one hundred small, per- 
forated sea-shells and some shell beads. tTpon tbe left 
shoulder, lying one upon another, were three sheets of mica - 
from eight to ten inches long, six to seven in width, and half 
an inch thick. 

Further discoveries of badly decayed skeletons were made 
in carrying tbe shaft downward below the vault, but noth- 
ing with which we are at present concerned except the fact 
that among tbe articles obtained was the steatite pipe shown 
in Fig. 8. 

. The significance of this mound lies in tbe close resem- 
blance it bears, in some respects, to the Grave Creek mound, 
wbicb, according to the tradition of the-Cherokees, was built 
by their ancestors. But at present no argument is baaed 
upon this part of the tradition. This latter giant tumulus is 
in the form of a regular cone, seventy feet high, and nearly 
three hundred in diameter at the base. A shaft sunk from 




the apex to the base disclosed two wooden vaults,— the first 
about half way down, and the other at tbe bottom. In tbe 
first or upper one was a single skeleton decorated with a 
profusion of shell beads, copper bracelets, and plates of mica. 
Tbe lower vault, which was partly in an excavation bade 
in the natural ground, was rectangular, twelve by eight 
feet, and seven feet high. Placed close together along each 
side and across the ends of the excavation were upright tim- 
bers or posts, wbicb supported^ others thrown across to form 
tbe roof. In this vault were two human skeletons, one of 
which had no omaAents, while the other was surrounded 
with hundreds of shell heads. Id attempting to enlarge this 
vault, tbe workmen discovered around it ten other skele- 
tons. 

The similarity in the method of constructiiig the vaults is 
■parked and peculiar. Wooden vaults are not uncommon; 
but those partially sunk in a pit, with tbe sides and ends 
formed of upright posts, are very rare, and are probablydue 
to some peculiar custom, and indicate tribal identity of tbe 
builders. We notice also tbe presence, with one of the 
skeletons in each mound, of copper bracelets and plates of 
> mica. In both a vault is built about midway the height. 

Hound 31 of the Kanawha group presents some striking 
resemblances to tbe so-called sacrificial mounds of Ohio, tt 
is somewhat flattened on top, three hundred and eighteen 
feet in circumference at the base, and twenty-five feet high. 
After passing through tbe top layer of soil, some two feet 
thick, a layer of clay and ashes one foot thick was encoun- 
tered. Here, near tbe centre of the shaft, were two skele- 
tons lying horizontally. These were probably intrusive 



burials. At the depth of thirteen feet, and a little north of 
the centre of the mound, were two large skeletons in & sit- 
ting posture, with their extended legs interlocked to tbe 
knees. Their arms were extended and their hands slightly 
elevated, as if they were t<^tber holding up a sandstone 
mortar wbicb was between their faces. At the depth of 
twenty-five feet, and resting on the natural surface of tbe 
ground, was one of the so-called "altars," precisely similar 
to those found in some of tbe Ohio mounds. This, which 
was thoroughly traced, was found to be twelve feet long and 
a little over eight feet wide. It consisted of clay, appsrently 
slightly mixed with ashes, the middle portion basin-shaped, 
and the margins eloping downwards and outwards; in other 
words, it was a typical "altar." similar to that shown in 
Fig. 33, "Ancient Uonuments." The depth of the basin in 
tbe centre was a little over a foot, and the thickness of the 
bottom at this point about six inches. On this rested a com- 
pact layer of very fine white ashes from one to two feet 
thick, entirely covering this clay bed. Scattered through 
them were nuiny water-worn bowlders from three to five 
inches in diameter, all bearing indications of exposure to in- 
tense heat; also fragments of charred bones, some of which 
were nearly destroyed hy heat. The upper side of this clay 
bed or "altar" was burned to a brick red. 

That this tumulus must be classed with the (so-called) 
"sacriBcial mounds" of Ohio, will, it is presumed, be ad- 
mitted without any objection. As the custom of building 
these clay structures, to which Heasrs. Squier and Davis ap- 
plied the name "altars," seems to have been peculiar to one 
class of Ohio mound-builders, we have here one very strong 
indication that the people who built the mounds of this Ear 
nawha group belonged to the same tribe. 

Mgund 23 is of considerable siie, measuring three hundred 
and twelve feet in circumference and twenty-five in height. 
It had never been disturbed in any way, and was tbe most 
pointed and symmetrical of the group. 

As the discoveries made in it are important in this con- 
nection, tbe report of the Bureau explorer is given somewhat 
fully. 

It was examined by sinking a large central shaft to the 
bottom. From the top to tbe depth of fifteen feet, the ma- 
terial passed through was an exceedingly hard, gray mix- 
ture, apparently of ashes and clay. At this depth casts of 
poles and timbers of various tazee were discovered, hut all 
less than a foot in diameter, extending into the western and 
southern sides of the shaft. These casts and rotten wood 
and bark continued to increase in amount nearly to tbe 
natural soil, which was reached at the depth of twenty-five 
feet. The dibria being removed, and the Iwttom of the 
shaft enlarged to fourteeen feet in diameter, it was ascer- 
tained that these timbers had formed a square or polygonal 
vault, twelve feet across, and some eight or ten feet high In 
tbe centre. This had been built up in the form of a pen, 
the ends of the poles extending beyond the corners. The 
roof must have been sloping, as the ends of tbe poles used 
in making it extended downward beyond the walls on which 
they rested. On the floor of thb vault, which corre- 
sponded with the original surface of the ground, were two 
adult skeletons, the bones of which, though but little de- 
cayed, were crushed and pressed out of position. No imple- 
ment or ornament was found with them. 
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As the earth of this floor did not appear to bi the natural 
soil, the shaft was carried down four feet farther. This re- 
vealed a pit, the lateral extent of which could not be deter- 
mined, but which had been dug to the depth of four feet in 
the original soil. On the floor of this pit, at one side, ar- 
ranged in a semicircle, were six small clay vaults in the 
shape of beehives, about three feet in diameter at the bot- 
tom, and the same in height. 

They were made of clay and ashes mixed, very hard, and 
impervious to water. Possibly they had been allowed to 
dry before being covered with earth. They were partially 
filled with a dark, dry dust, apparently of some decayed 
substance. A few fragments of bones were found in'* them. 

In the centre of the space around which these little vaults 
were arranged, but only two feet below the floor of the large 
wooden vault, were two small clay-lined cavities about the 
size and form of the ordinary water- jars from the Arkansas 
mounds. Possibly they were decayed, unburn t vessels which 
had been deposited here at the time of burial. 

The bottom of the pit, which consisted of the natural de- 
posit of yellow sand, was covered with a layer of charcoal 
and ashes two or three inches thick. This sand appeared to 
have been heated, f ipm which it is inferred that the burning 
took place in the pit previous to the formation of the vaults. 

The work was suspended at this stage, on account of ex- 
treme cold weather, but was recommenced the following 
season by running trenches from the sides into the shaft, and 
afterward carrying a tunnel in at the base. In one of these 
trenches, nine feet from the top, occurred a layer of soft 
earth, in which were numerous fragments of decayed tim- 
bers and bark, also casts of logs extending horizontally into 
the sides of the trench. These, it is presumed from what 
was afterward discovered, pertained to a wooden burial- 
vault. The tunnel carried in at the base was from the south 
side, ten feet wide, and eight feet high. For a distance of 
twenty feet it passed through the hard gray material of 
which the body of the mound was composed. Here the ex- 
plorers suddenly encountered a deposit of soft earth in len- 
ticular masses and of various colors, showing that it had 
been brought from the hillsides and bottoms near by. A 
short distance from this point they began to find the casts 
and remains of the timbers of the large central vault, but, 
before reaching the interior, passed over a small refuse-heap, 
evidently belonging to an age preceding the date of the 
building of the mound. As they entered the remains of the 
vault, they began to find tolerably well preserved human 
bones, but no whole skeletons. Seeing here indications of 
the pit before mentioned, the tunnel was carried downward 
four feet, disclosing five little clay vaults similar to those 
found on the other side, and, like them, placed in a semi- 
circle. It was now decided to remove and thoroughly ex- 
plore about one-half of the mound. Many stone imple- 
ments, some entire but most of them broken, seemingly by 
the action of fire, were scattered through the hard upper 
layer; also numerous single valves of mussels which had 
been used as digging-tools until -they were worn from the 
outside entirely through. 

There was a marked dissimilarity between the northern 
and southern sides of this mound, the former being a com- 
pact mass of variously colored soils from different points in 
the vicinity, in alternate horizontal layers. The separate 



loads of the individuals who carried this earth were plainly 
defined; and the different sizes of these small masses indi- 
cate that many persons, some much stronger than others, 
were simultaneously engaged in the work. 

With the exception of the imperfect or broken specimens 
mentioned above, no remains of any kind were found in 
that portion of the mouiid above the fire-bed and north of 
the central shaft, and only two skeletons beneath it; while 
many interesting finds of implements were made all through 
the loose, ashy dirt of the southern part, and many skele- 
tons below it. The amount of rotten wood and bark ob- 
served, and the positions of the casts of logs and poles, some 
of which extended downward four feet below the natural 
surface of the ground, render it probable that there was a 
wooden structure here twelve feet square and three stories 
high, or, what is more likely, three structures, one above 
another. 

A foot above the natural surface, or twenty-four feet from 
the top of the mound, was a smooth horizontal layer of sand 
and ashes, interrupted by two heavy fire-beds. These beds 
were circular in form, ^ight feet in diameter, and about ten 
feet apart. The earth was burned hard for eight inches be- 
low the ashes. Under these beds were several human skele- 
tons. 

No. 1, a medium-sized adult, was extended on the back, 
head south, arms by the side. This was four feet below the 
centre of the northern fire-bed. No trace of a coffin was ob- 
served, but a rude hoe and a rough lance-head were at the 
left side. 

No. 2 was four feet north of No. 1, at the same depth. It 
lay with the feet toward the centre of the mound, and was 
enclosed in a kind of coffin formed by Jeaning flat stones to- 
gether over the body in the form of an inverted V, and 
placing a similar stone against the Qnd at the head. A 
number of relics were with this skeleton, and on the stone 
at the head was a hematite celt. Two feet nortt of the head 
were the fragments of a large clay vessel. 

No. 3, similarly placed, was four feet under the nor1j|i 
edge of the other fire-bed. Some relics were found above the 
head, and others in a small conical vault near the left side. 

No. 4, same depth as the preceding, had the head toward 
the centre of the mound. A small vault near the head con- 
tained several relics of different sorts. 

Nos. 5 and 6 lay near together, with heads south. There 
was a small vault near the feet of the smaller skeleton. 

None of these skeletons were found immediately in the 
centre of the mound, and all were about four feet below the 
natural surface of the g^und, resting on the bottom of the 
pit, as were the little conical vaults. Nine vaults in addi- 
tion to those mentioned were unearthed, — ^four of them on 
the bottom of the pit, and five above it They were similar 
in form and size to those heretofore described. There was 
one toward the south side of the pit elongate in form, and 
not more than two feet wide and two feet high. 

Another mound, numbered 30 in the original plat, had a 
circular pit beneath it, in which were several beehive-shaped 
clay vaults similar to those heretofore mentioned. The ex- 
plorer, however, in this case, fails to mention the arrange- 
ment or to note particularly the contents, owing perhaps to 
the pit being partially filled with water, which prevented a 
thorough examination. 
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By a careful comparison of tbe discoyeries made in the 
mounds of this Kanawha £n>^ap with those made in the 
mounds of the Cherokee section, the reader will observe 
some striking similarities which cannot be easily accounted 
for upon any other theory than that oi tribal identity or in- 
timate relations of the peoples of the two sections. It is true 
that we find enclosures in the former locality, and none in 
the latter, and it is also true that we notice other dissimi- 
larities ; but some changes in customs and works are to be 
expected where there is a change of location. Necessities, 
materials, and environments are different, and bring about 
modifications of customs. These changes are apparent in 
all parts of the mound area, even where there are good rea- 
sons for attributing the works to the same people : in fact, 
they are sometimes found in a single group. 

It is true, we cannot assert positively that the little coni- 
cal clay vaults above described, except in on^ or two cases, 
were depositories of the dead, as were the conical bowlder 
vaults of North. Carolina and EiEist Tennessee; yet the very 
marked similarity in form and size, and correspondence in 
their arrangement in the tumuli, justify the belief that there 
was a relationship between the authors of the works of the two 
sections. Not only are they similar in size and form, but in both 
localities pits were dug in the original soil, the floor was cov- 
ered with coals or ashes in some cases, and the vaults built 
on these and the mound heaped over them. It should also 
be borne in mind that vaults of this kind, arranged as here 
stated, have so far been found only in these two sections. 
The arrangement in a circle found in the mound in Sulli- 
van County, Tenn., has its parallel in one of the mounds of 
thd ELauawah group. In one was also found the pipe i^wn 
in Fig. 8 ; in the other, that shown in Fig. 5. 

In further corroboration of the theory of relationship be- 
tween the people of the two sections, may be mentioned the 
fact that in the mounds of both we find the peculiar basin- 
shaped beds placed in series one above another. 

Cyrus Thomab. 

[To be continued.] 



NOTES AND NEWS. 



LncuT. J. P. FiNLET, of the United States Signal Corps, has 
gone to San Francisco to take charge of the Pacific Coast Weather 
Service. 

— ^Professor John C. Branner, State geologist of Arkansas, de- 
livered a course of lectures on geology to tbe senior and junior 
classes at the Rose Polytechnic Institute, Terre Haute, Ind., week 
before last. 

— Dr. William K. Newton of Paterson has resigned as dairy 
and food commissioner of New Jersey. This was done two 
months^since to4be State Board of Health, which, on the 6tb of 
May, appointed one of Dr. Newton's assistants, Mr. George W. 
McGuire of Trenton, to fill the vacancy. 

— We learn from Nature that Professor Von Nordenskidid 
lately announced to the Stockholm Academy of Sciences that a 
scientific expedition would start during the summer for Spitz- 
bergen. Among tbe party will be bis son, M. G. Nordenskidid, 
and MM. Klinckowstrdm and Bahaman. The expenses of the 
expedition will be defrayed by Baron Dickson and M. F. Beijer, 
tbe publisher. 

— A statistical investigation of lightning-strokes in central 
Germanj&i covering a period of twenty-six years, has been carried 
out by Herr E^astner. According to Nature, the number of cases 
has increased about 129 per cent, and last year (1889) it amounted 
to 1,145. The author distinguishes four thunder-storm paths. 



The starting-ooints of all these are in hills, and in their course 
the woodiest istricts and flat country, the river-valleys, and low 
meadow-ground about lakes, ieem specially liable, while tbe 
wooded and hilly parts generally esei^e. The hottest monOia 
(June, and especially July), and the bottint teors of the day, or 
those immediately following them (8 to 4 p.m.), afcaw the moei 
lightning-strokes. 

— We learn from Humboldt that in connection with the tenCb 
international medical congress, to be held this year in Berlin from 
Aug. 4 to Aug. 9, there is to be an international medico-scientific 
exhibition. Tbe following kinds of objects will be exhibited: 
new or improved scientific instruments and apparatus for bio- 
logical and especially medical purposes, including apparatus for 
photography and spectrum analysis so far as they are of service 
to medicine; new pharmaceutical and chemical stuffs and prepaia* 
tions; new or improved instruments for operative purposes of 
medicine, including electrotherapy; new plans and models of 
hospitals, convalescent homes, disinfection arrangements, baths^ 
etc. ; new arrangements for care of the if>ick, including means of 
transport, and tmths for invalids; newest apparatus for hygienic 
purposes, etc. Communications (marked '* Auastellungsangele- 
genheit") should be sent to the office of the congress. Dr. Lassar, 
Berlin, N.W., Karlstrasse 19 

— The daily and yearly variation, and the dislribotion, of wind- 
velocities in tbe Russian Empire have been fully investigated by 
Kiersnowskt, says Nature. The highest velocities (mean 6.S 
metres per second) occur in the Baltic provinces. On the White 
Sea, on the Caspian, in the region of the North Russian lakes, and 
on the Steppe, the values are also high ; in tbe forest region and 
the Caucasus they are low. Towards the interior of Asia tbe 
velocity decreases, and in Transbaikalia is the minimum (l.S 
metres per second). Farther east, towards the Pacific, tbe velocity 
increases. In the annual period, the maximum is pretty uni- 
formly in winter, the minimum in summer. A maximum io 
spring, and a minimum in summer or autumn, are peculiar to the 
Caspian region, the Ural, and West Siberia, with Central Asia* 
In eastern Siberia the minimum is in winter. The daily variation 
shows distinctly tbe connection with cloudiness. The gr e at e st 
amplitude occurs in the brighter part of the year: in East Siberia 
in winter, and in the rest of tbe country in summer. In general^ 
tbe amphtude increases regularly with the clearness of the sky 
eastward, and on land it is greater than on the sea. 

— In seven yean, experiments at the Ohio Agricultural Station 
'with deep and shallow planting of com show an advantage 
in fa^or of planting one inch rather than two inches deep, but 
indicate that in dry seasons it may be better to plant two inches 
deep. The greatest amount of marketable corn has been produced 
where the stalks averaged twelve inches apart. The variations io 
yield were slight, whether planted one grain every twelve inches^ 
two every twenty-four, three every thirty-six, or four every forty- 
eight inches. Three years* trial has not indicated any marked 
differences in the reproductive qualities of com from the butts,, 
middles, or tips of the ears. If there is any variation, it is in 
favor of middles and tips, and against tbe butts. The experi- 
ments of 1888 and 1889 indicate that com should be cultivated 
more frequently in a dry season than in a wet or ordinary one. 
The average results of two years' experiments favor deep cultiva- 
tion rather than shallow. Tbe implements used were'the harrow 
and cultivator for shallow tillage, and the double shovel for deep. 
This work was under tbe care of J. Fremont Hickman. «. 

—The papers read at the May meeting of the Royal Society of 
Canada included, in tbe section on mathematical, physical, and 
chemical sciences, '*The Unit Measure of Time,*' by Dr. Sandfosd 
Fleming, president of the section; ''Tidal Observations in Cana- 
dian Waters, the Present Condition of the Question," by Professor 
A. Johnson, McGill University, Montreal; ^'Sunspots observed at 
McGill College since June 1, 1888," by Professor C. H. McLeod of 
McOill University; '^Notes on Cream-of -Tartar Analysis," and 
*;Notes on Baking-Powder Analysis," by A. McQill; "Milk Analy- 
sis by the Asbestos Method," by Frank T. Shutt; "On a Peculiar 
Form of Metallic Iron found in Huronian Quartzite on the North 
Shore of St. Joseph Island, Lake Huron, Ontario," by Q. Chr. 
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Hoffmann ; ''Drift Hooks of Central Ontario," by PnxfMPQr A. P. 
Coleman of Victoria Univenuty; and "On the Density of Weak 
Aqueous Solutions of Certain Sulphates/' and «'0n a Test of 
Ewing and MacGregor'a Method of Mea«iring the Electrical Be- 
sistanoe of Electrolytes,** by Frotaeor J. O. MacGtegor. Those 
in the section on geological and biological sciences included the 
presidential address, '^Mesosoic and Tertiary History of the Rocky 
Mountahi Region of Canada,'' and '*Okoial History of the Rocky 
Mountain Region in Canada," by George M. Dawson; '*Forami- 
oifaB and other Minute Organisms from the Cretaceous of Mani- 
toba," by J. B. Tynell; «0n Fossil Plants from the Similkameen 
River and other Places in the Southern Interior of British Colum- 
bia," by Sir William Dawson; ^'Descriptions of Some New or 
Previously Unrecorded Species of Brachiopoda and MoUusca from 
the Devonian Rocks of Manitoba," and <<The Bfarine Invertebrata 
of the River and Gulf of the St Lawrence," by J. F. Whiteaves; 
''Notes Stratigraphiques sur le Rocher de Quebec," par I'Abb^ 
Laflamme; ''Illustrations of the Fauna of the St. John Group, 
No. v.," by G. F. Matthew; "The Evidence of a Nova Scotia 
Carboniferous Conglomerate," by E. Gilpin; and "Southern In- 
vertebrates on the Shores of Acadia," by W. F. Ganong. 

— ^The fourth international ccmgress on inland navigation will 
be held in Manchester, England, on July 38 and following days. 
The objects of the congress are, to promote the improvement of 
inland navigation and of estuaries; to direct attention to the eco- 
nomical value of navigable water-ways; to examine, generally, 
technical questions relating to the construction and working of 
canals; to receive the report of the International Statistical Com- 
mission appointed at the last congress; and to take further steps 
tow^s the collection of statistics bearing on inland navigation. 
The three previous congresses were held respectively in Brussels^ 
Vienna, and Frankfort-on-the-Main. It is intended to have an 
exhibition of plans, maps, and models relating to inland naviga- 
tion. At the Frankfort congress a similar exhibition was held, 
the most valuable contributions coming from the German Gov- 
ernment, who spent |20,000 on their preparation. It is hoped 
that these plans and models may be available for re-exhibition in 
Manchester. All communications relating to the congress should 
be addressed to the secretary, at Lombard Chambers, 46 Brown 
Street, Manchester, England. 

— According to a work recently published by one of the state 
foresters of Prussia, the entire forest area of Germany now 
amounts to 14,000,000 hectares (84,696,000 acres). Russia has 
200,000,000 hectares (494,228,620 acres) of forests; Austria-Hun- 
gary, 19,000,000 hectares (46,952,000 acres) ; Sweden, 17,000,000. 
hectares (42,010,000 acres); France, 9,000,000 hectares (22,241,000 
acres); Spain, 8,000,000 hectares (19,769,000 ^acres); Italy, 4,000,- 
000 hectares (9,884,572 acres); and England, 2,471,000 acres. 
The United States commercial agent at Mayence says that the 
prox)ortion of communal to state and crown forests in the differ- 
ent states of Germany is as follows: Prussia, 1,855,000 hectares 
of communal and 2,428,000 state forests; Bavaria, 888,000 and 
941,000 respectively; Wurtemburg, 190,000 and 192,000; Hesse, 
90,000 and 67,000; Baden, 259,000 and 98,000; and Alsace Lor- 
raine, 196,000 and 151,000 hectares. In Saxony and in the other 
states of the empire, with the exception of Saxe-Meiningen, about 
one-half of all the forests are state or communal property, cousid- 
ering the possessions of the crown as a species of state property; 
and these are all subject to a well-regulated permanent adminis- 
tration and supervision under state control, while the older forests ' 
ih many of the states are not under any public control. It is 
stated, in the work referred to above, that there are 9,100,000 hec- 
tares (22,487,400 acres) of coniferous, and 4,800,000 hectares (11,- 
800,000 acres) of foliaceous, trees in (Germany. Of the coniferous 
trees, it is stated that a greater part are on a soil adapted only to 
such growth, and on which nothing else can be cultivated. Of 
the coniferous trees, 8,000,000 hectares (7,418,000 acres) are of 
the fir kind, and 6,000,000 hectares (14,826,800 acres) pines. The 
greater part of the pines are in the mountains, preponderating in 
the Hartz Mountains, the Riesengebirge, the Erzgebirge, in the 
Thuringian forests, in the Verm, in the Vosges Mountains, in the 
Black Forest, in the so-called Bavarian Alps, in the Bavarian 



Forest, and in the Franconian, Jura, and Fichtel Mountains. 
The pines are mostly on level tracts, and more than half of them 
are on soQ unfit for the successful cultivation of useful timber. 
The 4,800,000 hectares of foliaceous trees are principally made up 
of beeches. 

— Dr. Max Buchner, who has spent a year and nine months in 
Australia, Japan, China, and Manila, has returned to Munich, 
Gernuiny. He carried back a valuable scientific collection for the 
Ethnographical Museum, of which he is the director. 

4 

— An annual prize of fifty dollars, for a period of three years, 
has been offered by a member of the Baltimore bar to that mem- 
ber of the Johns Hopkins University who shall make the best 
contribution to institutional or legal history. The field is not re- 
stricted to American or English laws and institutions, but is ex- 
tended to the history of early society. Papers should be handed 
to Dr. Herbert B. Adams before Feb. 1, 1891. 

— The Draper medal was awarded to Professor H. A. Rowland 
by the National Academy of Sciences at its April meeting in 
Washington. The medal is given every two years for original 
investigations in the department^of astronomical physics. Pro- 
fessor Rowland was awarded the medal for his work in spectrum 
analysis, the perfecting of diffraction gratings for producing 
spectra, and bis investigations of the solar spectrum. 

—In connection with the report of the United States Eclipse 
Expedition to West Africa, under the direction of Professor D. P. 
Todd, a work of very great importance to navigators is to be un- 
dertaken; namely, the preparation of a set of daily weather-maps 
of both oceans from October to May inclusive, the entire period of 
the cruise of the United States Steamship "Ptosacola." The 
United States Hydrographic Office calls attention to the impor- 
tance of this subject, and the exceptional opportunity that is pre- 
sented for utilizing the data already at hand, together with such 
additional data as may be contributed for this purpose by various 
government offices and individual navigators. The scheme deter- 
mined ux)on consists in the preparation of a weather-map for each 
day at noon, Greenwich mean time, from Oct. 1, 1889, to May 81, 
1890, inclusive, for the entire area between latitude 70^ north and 
60® south, longitude 20® east and 100® west. In addition to the 
Greenwich noon observations that are kept regularly for the Hy- 
drographic Office by nearly two thousand voluntary observers, it 
is earnestly desired that other navigators of these waters, within 
the limits of time and place mentioned above, forward to that 
office such data from their log-books as may be useful in this con- 
nection, selecting those observations that come nearest to noon, 
Greenwich mean time, and stating as many details as possible re- 
garding wind, weather, state of the sea, and velocity and set of 
currents. Data from land stations are also very important, es- 
pecially such as are not accessible in any published records. To 
make this great undertaking a success, however, there must be 
further and cordial co-ox^eration among the nations interested in 
the meteorology of this vast area, and among navigators of every 
nationality. It has long been the desire of the Hydrographic 
Office to commence the publication of a pilot chart of the South 
Atlantic and west coast of South America, and the present under- 
taking will furnish an admirable basis for this work. The **Pilot 
Chart of the North Atlantic Ocean'' has won a place for itself in 
the esteem of navigators generally, without regard to nationality, 
and it is intended to publish the result of the present Investigation 
in such form, and with such wide distribution, as well to repay 
every one who contributes to its. success. Reports handed to any 
United States consul, or to the commanding officer of- any United 
States naval vessel, will be transmitted free of all expense to the 
observer, and in each case due credit will be given in tbo pub- 
lished report 

— A new catalogue of electrical testing apparatus has just been 
issued by James W. Queen & Co., Philadelphia. This catalogue 
is believed to be the most complete in its special field of any yet 
published in this country. We shall call attention in this and 
early issues to their new resistance-boxes, portable testing-pieces, 
and photometers for use in electric-light comparisons. The cata- 
logue will be sent by the firm to any interested. 
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CORNELL AND THE LOST WILL. 

The newspapers are publishiug the customary type of absurd 
stories about the history and loss of the great bequest of Mrs 
Jennie McGraw Fiske, which has just been lost to Cornell Univer- 
sity through the operation of a technicality in law, and the actiire 
exertions of her surviving husband and of the next of kin, who 
brought suit to secure what they, and all the world, knew that 
they were not given by the deceased owner of the property. The 
»true history of the case in brief, as we obtain it from a reliable 
source, is the following : — 

John McGraw was, at the time of his death, an old lumberman 
who had made an enormous fortune in the North-west, working 
in company with Henry W. Sage, Hiram Sibley, and a few other 
equally successful comrades and friends. He was a friend and 
fellow trustee with Ezra Cornell at the founding of Cornell Uni- 
versity, and took great interest in that now great institution of 
learning. He contributed largely to its treasury and needs, in its 
early days, and finally died with fortune unimpaired, leaving it 
mainly to his only child, Jennie. Miss McGraw had grown up in 
the midst of the little circle of wealthy and liberal men who did 
so much to make the university what it is*, and from them (for she 
was intimate with all) had received h(-r inspiration. When her 
father built what is now known as McGraw Hall, the largest build- 
ing of the dozen scattered over the great campus, the child asked 
the privilege of contributing the beautiful chime of bells which 
now hangs in its tower, and calls the students to their daily tasks. 



This interest she never lost: it increased, rather than decreased 
with time. 

Miss McGraw, a few years before her death, lost her health, and 
remained in a critical condition to the end. Meantime she bad 
made the acquaintance of the librarian of the .oniTeni^, Pro- 
fessor Fiske, and after a time, becoming interested in each other, 
they were married, and the professor took his bride to Europe in 
the vain hope that her health might be restored. She failed 
steadily, and finally returned with her husband to her home on 
the university campus, to die. Her death took place within a few 
days of their return. 

Meantime, under her directions, a large and beautiful house had 
been built on a commanding site between the university and the 
bank of Cayuga Lake, which was never occupied; the couple liv- 
ing, in the interval, in a modest little cottage, still standing within 
the university grounds. A pre-nuptial contract had been entered 
into between the affianced pair, by which Mrs. Fiske was per^ 
mitted to dispose of her millions as she might choose, and which 
provided properly for her husband in case of her death. At her 
death it was found that a will had also t)een made, giving liberally 
to the natural heirs, and leaving her husband $300,000 and per- 
sonal property. The university was given $40,000 to found a 
hospital ; and the residue of the estate, now amounting to nearly 
two millions of dollars, after paying legacies, was to be devoted 
to the building and endowment of a library for the university. 
All legacies were promptly paid by the executor, and the balance 
of the estate was in procees of conversion into the university 
treasury, when suit was brought by the husband to break the 
will, — a suit in which he was presently joined by the heirs, to 
whom, as wellas to the husband, liberal legacies had been paid. 

It appeared that a clause existed in the charter of the univer- 
sity, limiting its holdings of property to a gross amount of $3,000,- 
000. This had been inserted in the document at the first, and had 
never t>een removed, although it *must have been known that the 
holdings were approaching perilously near this limit. The plain- 
tiffs in the case asserted that the university already possessed so 
nearly this amount — above $2,000,000, as they stated — that it 
was legally debarred from accepting the gift of Mrs. Fiske; and 
the property must therefore go to the next of kin. The trustees 
and the executor of the will, as defendants, asserted that this was 
not the fact, the property inventoried including large amounts 
held in trust for the State, and not the property of the university, 
though its income was pledged to the university for educational 
purposes. Other and technical defences were raised by the de- 
fendants? No one, on either side, claimed or admitted that there 
was any question of the intent of the testatrix; no one disputed 
the fact that she had desired and intended to give her property to 
the university, and that no one else had the slightest moral right 
to it. The question was simply and solely whether a technical 
interpretation of the laws affecting the holding of property could 
be made to give to others what they had no moral claim upon, 
and to take from the university, and to deflect from its great pur- 
pose, a gift of enormous value and potential usefulness, which 
was morally the absolute property of the institution, and pledged 
to the specified purpose. 

The Surrogate's Court decided in favor of the university: the 
higher courts of the State, and the Supreme Court of the United 
States, reversed the finding, and gave the property to the claimants. 
They now hold it, though every one gaining by the transaction is 
fully aware that the deceased, if conscious of what is going oh 
• here below, must feel that her intent has been defeated; that they 
have no real right to her property; that the intent must always 
stand a moral bar to their receiving the money for any other pur- 
pose than to carry into effect her intention, defeated as it is, for 
the moment at least, by the operation of an unexpected legal im- 
pediment. 

The amount involved approaches $2,000,000; but legal expenses, 
and losses in realizing on the property, may bring the net sum 
below a million and a half. Had this great fund gone into the 
hands of the trustees of the university, it would have founded 
perhaps the noblest library on the American continent. As it is, 
it may be seriously questioned whether it is likely to do much 
good, even to the legal but yet false inheritors. The daily papers 
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are full of sensational stories relating to the personal relations of 
the testatrix, her husband, and the responsible officers of the uni- 
Fersity ; tbe one side attempting to justify the action of the will- 
hreakers by asserting injustice on the opposite side, the other side 
defending the action of the university authorities. The public are 
not concerned in that phase of the matter, and the university 
authorities evidently feel themselves unaffected by the gossip of 
the newspapers. Mr. Sage, a year ago, began the erection of a 
great library building to be given the university as a memorial of 
the originally intending giver if the suit should be lost, or to be 
paid for by her bequest should the university hold its own in the 
case. He gives also $800,000 as an endowment, the income to be 
applied solely to the purchase of books. Most colleges would be 
considered fortunate if given so much, even failing to obtain a 
$2,000,000 library. Practically the university gains: it loses a 
million which it never posse ssed ; but it gains a positive quantity 
in the half million and over, which is now actually passing into 
its possession. It is the impression of some of its best-informed 
friends that it will untimately actually gain through awakened 
sympathy and interest, and the gifts likely to be the practical ex- 
pression of that interest and sympathy, more than the amount 
now seemingly so unfortunately lost. It is very certain, also, that 
some of this scattered property will come directly back to the 
university by the action of the receivers of what they regard as 
unfairly acquired property. 

This affair seems to have no effect on the plans of the univer- 
sity authorities. They will begin the next year with an enlarged 
teaching force, new and distinguished professors, in the faculty, a 
$10,000 equipment in illustrations of the work of classical in- 
struction, a new chemical laboratory to accommodate six hun- 
dred, a physical laboratory of double the space now occupied, new 
workshops doubling the present area and capable of handling six 
hundred Sibley College men, new mechanical laboratory arrange- 
ments of nearly proportional extent, a new foundery and new forge 
large enough to meet a similar growth, and engines (experimental 
and other), boilers of 600. horse-power, and dynamos more nu- 
merous and powerful in the aggregate than can be found else- 
where in the world. 

All this looks very much as if Cornell University and the Sib- 
ley College of Mechanical and Electrical Engineering were likely 
to survive for a time still. 



Tillmanns thinks that the surgical treatment of pulmonary tu- 
berculosis is proper if the disease is localized, but that in most 
cases two operations will be required, — ^the first to expose the 
affected part in order to bring about atrophy and contraction; the 
second to remove the disease. 



HEALTH MATTERS. 

Another Forty Days' Fast. 

SiGNOB Sued, who is gaining the reputation of being a **hun- 
ger virtuoso," completed in May a fast of forty days in London. 
The medical journals of that city credit him with the genuine per- 
formance of the feat. Signer Succi has done no more than our 
own Tanner, but he has been subjected to a more careful physio- 
logical study, and he has shown that a forty-days* fast is possible 
to more than one human being.* During the last days of his fast, 
Succi lost about half a pound a day, bis temperature remained 
normal, but his pulse was more than ordinarily rapid. The les- 
son of Signer Succi*s experiment, says the Medical Rect'Vd, is one 
that has often been taught before, and it is that people, eat too 
much, and, in this country at least, drink too little. More dis- 
eases coD^e from excessive and intemperate feeding than from al- 
cohol, for wrong feeding is the basis of gouty, rheumatic, diabetic, 
and obese diatheses, as well as of an infinite number of gastro- 
intestinal ills. 

Excision of Local Pulmonary Tuberculosis. 

At the recent congress of the German Society for Surgery, Pro- 
fessor Tillmanns exhibited a man of about thirty years, from 
whom he had removed a tubercular deposit involving a portion of 
the left lung, pleura, and thorax. After the operation the lung 
contracted in such a manner that by a second operation the re- 
maining tubercular area was completely removed. The wound 
was covered with cutaneous flaps and healed completely, and the 
patient is now able to work. As the operation was performed 
about two years ago, the cure may be regarded as permanent. 



LETTERS TO THE EDITOR. 

*0* Correapondenta are requetted tobeaa brief a» poatible, Tke writer*^ namt 
iaincUl oatea required a» proof of good faith, 

7%0 editor will be glad to publish any queriee oonaonani with the dtarcicter 
of the Journal. 

On requeet^ tvfentjf copies of the number containing his communication will, 
be furnished free to any oorreffxmdent. 

Practical Applications of Meteorology. 

Ik the United States the making of weather predictions has 
been the chief use of meteorological observations for so long a 
time, that few persons have taken the trouble to consider the 
manifold applications of this class of data. In order to hring this 
matter to the notice of those who are interested in, but not in- 
formed on, this practically very important question, I have given 
below, in a roughly systematic manner, some few of the many 
points which should be taken into consideration in the framing 
of any future plans for extending the usefulness of meteorology 
in our country. In order to show with any considerable degree ' 
of fulness the exact relation of meteorology to practical life, it 
would be necessary to devote the space allowed for a magazine 
article to each one of the separate headings which I have assumed 
as conveniently and appropriately marking the subdivisions of 
the whole subject; so that, in the present paper, only a few lines 
can be devoted to each topic. This is mentioned in order to ex- 
plain the omission of many points which could he readily sug- 
gested as being of equal importance with those mentioned. 

1. Aqriculture. — We have but to note the gradual change in 
the character of plant-life with the increase of latitude or alti- 
tude, in order to see what an all-important factor climate is, in 
marking the limits of individual plant-growth. Some plants re- 
quhre a preponderance of heat, others of moisture, and still others 
of sunlight, in order to bring them to maturity. Civilized nations 
have long since ceased relying on indigenous plants; but, in order 
to transplant successfully from one country to another, it is 
necessary to know something of the climates of the two countries. 
Meteorologists are constantly extending their network of observ- 
ingstations, and are thus reducing the areas the-climates of which 
are unknown. When the agricultural physicists shall have deter- 
mined the climatic constants of all our useful plants, it will be 
possible to foretell the successful, or the probability of successful, 
cultivation of any of these plants, when we know the latitude, 
longitude, and altitude above sea-level, of the place of planting. 

We need better systems of estimating the condition of plant- 
growth during the period from sprouting to ripening (or harvest- 
ing). Reliable estimates of this kind would be a valuable crite- 
rion for market prices of produce. The usefulness of storm pre- 
dictions, frost warnings, and cold- wave predictions, is so well 
established that we only take space to say that the non-fulfilment 
of the latter causes great loss to farmers who slaughter their own 
animals. 

2. Commerce. — In dictating what can or shall not be grown in 
any particular country, climate controls indirectiy the nature of 
the articles carried from one country to another. Merchants will 
not send articles intended for a hot climate to a cold climate, and 
t;ice versa. Still, a great many sailing-vessels are employed in 
trade, and their navigators pay the strictest attention to the laws 
of winds which have been discovered to hold good for various 
quarters of the globe. This knowledge often makes a saving of 
months in a long voyage. Storm-predictions are of special im- 
portance to our coast shipping and to fishermen ; but the recent 
inquiries instituted by the German Government show that storms 
must be predicted considerably in advance to render such fore- 
casting of real use. In shipping perishable produce it is of great 
importance to know whether damagirig weather is likely to occur 
during the transit, frosts being the principal danger which the 
shipper must guard against. A meteorological record extending 
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over a number of yean is also neoeflsar j to show what precautioDS 
most be taken to prevent serious interruption of traffic; the rec- 
ord of snow-storms being most desiraUe along railroad routes, 
and of ice periods apd low water on the water-ways. 

8. Manufacturxs and Arts. —The unremitting labor neces- 
sary for the successful operation of manufactories is best obtained 
in the colder climates. The arts of a nation are, many of them, 
regulated by tbe nature of the climate. Water-power, while it 
is dejiendent on the slope of tbe land and other local peculiarities for 
tbe head of water, is principally iofluenced by the a meant and reg- 
ularity of rainfall, conditions which are favorable to alternate 
floods and draughts being especially unfavorable to use of watei^ 
power. Many articles will not stand the removal from one coun- 
try to another having a difTerent climate, an instance being tbe 
cracking of picture- frames brought to our country from the 
moister European lands; and such instruments as the zither, we 
are told, cannot be successfully brought to America. The manu- 
facture of some articles requires an excess or deficiency of moist- 
ure, as in the case of some textile fiibrics. The still unharnessed 
wind-power will play an important part in our maanfactuaa 
when its force can be conveniently and eooDOoaoally tHMsposed 
into electcioal eneisy. Aw yenmm are mwun that a wind-wheel 
VmmHy 1mA in dianeter, exposed at a moderate elevation above 
the ground, will furnish on the average one horse-power through- 
out the year, taking tbe average of our country east of the Rocky 
Mountains. 

4. lHSURAKCE.^The increasing application of tbe principles of 
science to insurance adjustment must include meteorological data, 
when this begins to be carefully considered in this connection. 
lYequent remarks in the late insurance journals show that some 
meteorological events can no longer be excluded from the com- 
putation of risks, and even new fields are being entered upon. 
Tbe recently established tornado insurance will doubtless be ex- 
tended to inclade all storms; but the damages by floods are usu- 
ally so dependent on local peculiarities, tbat such insurance can 
hardly be said to have a scientific basis. Unhealthy climates, 
and regions of scourges, which usually have marked climatic 
features, should not be included with healthier countries in any 
general rate of premium for life insurance. In wM^"T»ft insurance 
it is possible to take into account the probability of storms, not 
only for various seas and at different seasons of the year, but also 
for any sailing course between two ports on any particular sea. 
In fire insurance the high temperatures, and especially heated 
terms, and the amounts and frequency of rainfaU, must be con- 
sidered. Nor can we neglect the wind distribution as regards 
average velocity, and the relative frequency of high winds, and 
especially the sudden rise of winds which may start smouldering 
fires which are temporarily unattended. 

6. Mbdioinb. — Climate as applied to the treatment of disease 
has generally been studied in a desultory manner, although some 
general rules have been formulated which are accepted by the 
medical profession. In most cases, however, there is a wide 
difference of opinion as to what climatic factors are the most po- 
tent as a means of curing or preventing certain diseases ; and we 
find physicians of the highest attainments recommending such 
extremes as to show that individual opinion in such matters has 
not yet given way to generally accepted results obtained by the 
careful study of statistics. 

Each one of the climatic elements plays a special r6U in the 
combined effect produced on mankind, and it is these separate ef- 
fects which must be studied more closely. We know that great 
daily ranges of temperature, or rapid changes from day to day, 
are to be avoided in certain diseases, and jet for our own country 
little data are accessible concerning the latter of these conditions. 
In recommending long journeys (for instance, from New England 
to California), how few physicians take into account the hygro- 
metric and barometric conditions to be encountered en route! 
Observations on moisture, relative amounts of sunshine and 
cloudiness, ozone, and winds, are also necessary for determining 
the desirability of a place of residence for invalids. 

6. M18OBLLANEOUS Economic Questions.— Under this heading 
we may put a great many kinds of work in which meteorological 
data may be very usefuL All subjects connected with drainage 



require a knowledge of amount and frequency of raintalL 
road routes, especially where local tnffio is to be the main source 
of income, are not laid out without a careful study of the dimatea of 
the countries through which they are to pass. Many enginemn^ 
undertakings are directly affected by the climatic elements; aa^ 
for instance, the effects of winds on bridges. The first question 
to be answered in connection with tbe reclamation of our Western, 
arid lands, which interests us so much at present, is, ''What ia 
the climate of the country to be redaimed?** While our politi- 
oians are wrangling over the question of protection and free trade,, 
few of them have recognized the bearing of climate on the ques- 
tion. While the use of the winds in aerial navigation is not of 
practical importance just at present, yet we have but to recall 
their universal use aa power in the flat countries of EuBOfie to 
show their possible application on our great plains, when a ve- 
locity is found almost equal to that on the a e a coaa ts. Climate 
should be carefully consideoBd in qniikinn of emigration, for the 
immigrant will usually aoeoaed best in a country having a climate 
sLmilar to that whsoh he left as an emigrant. 

Frank WAiJX>b 

Gfoefniiftti, O., lUy S8. 



Temperature in Storms and High Areas. 

I AM strongly of the opinion that Professor Davis has found a 
veritable *'mare's nest" in his presentation of tbis subject in last 
week's Science, He is certainly nearly three years behind the 
times; for this wiiole matter has been thoroughly ventilated, and 
tbe palpable errors into which Dr. Hann has fallen have been 
already pointed out (see the American Meteorological Journal^ 
October, 1387; March, 1888; July, 1889: and the SeieniiHe Ameri^ 
can Supplement^ June 15, 1889). The ordinary theory is, that in 
our storms the air, up to about ten thousand feet, is abnormally 
heated, and this causes an ascending current of moist, warm air, 
which has its moisture condensed through the cold of expansion; 
and that the latent heat set free serves to warm up the air, and 
thus to produce a rarefaction, which serves to accelerate the as- 
cending current. This acceleration in the air-current causes a 
more rapid condensation, in turn a greater rarefaction, and so on 
till our most violent tornadoes are evolved. It is difficult to see 
why the latent heat of condensation does not exactly balance the 
cooling by expansion, but I leave that point for others to explain. 
Dr. Hann himself has made a most elaborate computation of this , 
inc rcnac d heat in a storm, in which he has shown that up to six- 
teen thousand feet the average temperature in a vertical direction 
may be about 60^, while in a high area it must be only 80^ (see 
Augtrian Meteorological Journal, 1874, p. 821). Professor Ferrel 
of our own country has written hundreds of pages in which the 
essential point is that there is an ascending current of moist 
heated air in our storms. In all his theories he has followed most 
closely the theoretical results deduced by Hann. All this, and I 
may say the pet theories of a dozen other authorities, are brushed 
away with a single stroke of tbe pen: they vanish as an ethereal 
essence into thin air, out of which we may say they were rea- 
soned on exceedingly unsubstantial g^unds. 

These would seem most important conclusions, and should not 
be put forth without incontestable facts to establish them. Let 
us inquire into the nature of this evidence. 1st, Dr. Hann's ob- 
servations are all ma,de in the Alps, a region two thousand miles 
to the south-east of the average track of storms, also a region fif- 
teen hundred miles from the nearly permanent winter high area 
in Siberia. Surely we are not to consider that it is possible to get 
an idea of the distribution of temperature Id the centres of our 
storms and high areas under these conditions. The pressure un- 
doubtedly rises and falls in the Alps; but the storms that cross 
there are in the nature of secondaries, and there is no opportunity 
to study real storms. No one ought to think that a study of 
temperature in the border of a storm and five hundred or a thou- 
sand miles from its centre, can give the central conditions. 2d, 
It would be a great mistake to study simply a fall or rise in press- 
ure on a mountain as the passage of a storm or high area. One 
of the greatest falls in pressure on Pic du Midi, in France, ac- s 
companied a high area, and was caused by the intense cold. This 
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single fact is safficient to disprove aU these finely spun theories of 
Dr. Hann. 8d, The evidence of oar own storms is abeolatelj con- 
clusive 00 this point, and I kindly turn Professor Davis's atten- 
tion to this. Fortunately we have a mountain in this country 
which lifts its head sixty-three hundred feet directly into the 
centre of more than half our storms and a great number of our 
high areas. We cannot ask for better evidence than Mount 
Washington furnishes us with so lavish a hand. Observations 
are given us for eighteen years from this most remarkable van- 
tage-ground, and these give no uncertain sound on this question. 
When a storm approaches within five hundred or six hundred 
miles of this almost perpendicular and isolated height, the tem- 
per&tuiB logins to rise, and, when the oentre passes, the average 
temperature <ifltoeeiitral core is more than ten degrees higher 
than that of the air five huadred miles in advance. As the storm 
passes off. the temperature rapidly falls, and is fifteen degrees 
lower five hundred miles after it than at the centre. When a 
high area passes, the temperature begins falling, and the diminu- 
tion and subsequent rise follow each other in almost exactly the 
manner and to the degree of the reverse operation in a storm. 

The evidence on this point is absolutely conclusive; and, since 
the seeming contradiction in the Alps can be easily explained, we 
see that there is no need of changing theories on this account. 
It will be understood that the ordinary theories of storm-genera- 
tion are none the less utterly worthless, even though this sup- 
posed proof of their worthlessness is itself worthless. It is highly 
probable that Dr. Hann has been misinterpreted in this presenta- 
tion of his views, and no one will be more shocked than he at this 
outcome. Dr. Hann found in a certain October storm the aver- 
age temperature nearly eight degrees below the thirty years' nor- 
mal for the height in consideration, and in this storm the air was 
colder than in a high area nearly two months later. Surely this 
jHTOves nothing whatsoever. The temperature in a vertical direc- 
tion in a storm is not fixed, but may be ten degrees, or even more, 
lower than the average, and yet be many degrees above that of 
the surrounding region. That the temperature in an October 
storm was lower than in a November high area is not in any wiae 
remarkable. 

Professor Davis makes this remarkable statement: **The cy- 
clonic air does not rise because it is warm, but, according to Dr. 
Hann, it is lifted in spite of becoming cool." I doubt if there is a 
sadder example of bowing down to authority than this. Where 
is the jack-screw by which this air is lifted? If the air becomes 
cooler than the surrounding air, does not its specific gravity at 
once cause it to descend? Is the law of gravity so easily over- 
come, and swept away by a single stroke? If there is some 
mighty force pressing down the air in our cokL waves, and caus- 
ing it to warm up the lower it gets, why does it not warm up clear 
down through? Where is this plane of demarcation, and change 
from a warm region to one just the opposite and bringing us the 
coldest period of the winter? There are millions who will thank 
Professor Davis if he will prove to them that they will not need 
to buy coal next winter, because, by a newly discovered law, our 
cold waves hereafter are going to be really warm waves, to use 
an Irishism. 

Professor Davis says, further, **In this country, Hazen has 
drawn attention to the absence of indication of the 'neutral plane,' 
called for deductively; and for this and other reasons he has dis- 
carded pretty much all parts of the cyclonic theory, following 
Fsye more closely than any other." It seems to me this is an ex- 
ceedingly unfortunate allusion, if the intention is to support 
Dr. Hann in his views. The only reason why this so-called '^neu- 
tral plane'* was discarded was because in the centre of a storm it 
was found that the temperature continually rose, the higher up 
one went. It is easy to see that this condition is absolutely con- 
trary to that presented by Dr. Hann. Faye has not been followed 
in this country, but his view that there was a downrush in a gen- 
eral storm has been denied. I am sure that no one will be as 
much pleased at this corroboration of his views by Professor Da- 
vis, and this proof of a downrush in a storm carrying in the cooler 
air of the upper regions, than M. Faye himself. If readers of 
Science are led to the belief that, after all, we know next to noth- 
ing of the real cause of a storm, and that the great and crying 



necessity that is pressing upon the meteorologic world at present 
is reliable observation in the storm region, it wiU be a great ad- 
vance. H. A. Hazen. 

Washington, D.G., June 2. 



The Winnebago County (Iowa) Meteorites. 

A FBAOMENT of the 104-pound ''meteorite" found in the north- 
em part of Kossuth County has been examined by us, and we are 
{perfectly well satisfied that it is not of meteoric origin at all. In 
outward appearance it is suspicious at first sight. The color is 
darker than that of the other pieces. There is no distinct crudt^ 
and no metal present. The gravity taken on a piece weighing 
about half a gram was 2.88, which is nearly a unit lower than 
that of the well-established specimens. Under the microscope the 
crushed mineral shows by refiected light a mass of colorless^ 
transparent particles mingled with dark green particles resem- 
bling pyroxene. The analjrses given below, together with the 
«p|le«ranoe of the chip furnished us, strongly suggest diorite or 
some closely idlied voek. 

SUlos. .^^ 71.68 

Oxides of iron and aluminum • 14JB 

Lime 6.80 

Magnesia — 

Soda 6.86 

Water 1.68 

Total 100.00 

Some circumstances connected with the finding of this piece have 
made us slightly suspicious from the first, and such examination 
as we have given thus far seems to be conclusive. 

JOBEFH TORRET, JB. 

EBWIN H. BARB0X7B» 
Iowa College, GrinneH; lo., Hay 84. 
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The VUlage CommunUjff wOh Special Eeferenee to the Origin and 
Form of its Survivals in Britain. By Gbobgb Laubsncb 
GomfE. New York, Scribner & Welford. 12^. $1.25. 

Thb special object of this work, which is the latest volume of 
the Gootemporary Science Series, is to present the author's theory 
as to the origin of British Tillage communities. He rejects the 
view most commonly held, that they are exclusively Aryan insti- 
tutions, and particularly repudiates the theory of their Roman 
origin, and endeavors to show that they date back to prehistoric 
times, when the British Isles were peopled by Iberians. He ad- 
mits, of course, that there is no direct evidence to support this 
view, but attempts to prove it by reference to India, where village 
communities are known to have existed before the advent of the 
Aryan conquerors. He adduces a number of facts relating to the 
British communities in historic times, and shows that they have 
parallels more or less close in those of India; and from these tscta. 
he draws the conclusion that the origin of the two systems must 
have been similar. ''Over and over again,** he says, <*the certain 
evidence of these race distinctions which is forthcoming from the 
unamalgamated elements in Indian villages finds a parallel among 
the existing archssological and traditional facts of English villages; 
and my contention is that the parallel must be true all along the line 
— must therefore tell us of the old race origins of the English vil- 
lage life" (p. 116). The evidence he adduces in support of this view 
is by no means sufficient to make it an established theory, though 
it does show that such an origin of the British communities is 
possible. The subject, as every one who has even a slight knowl- 
edge of it knows, is a difficult one, and it will probably be some 
time before a general agreement is reached in regard to it. But 
meanwhile it is necessary to consider the question in all its as- 
pects, and for this reason students of the subject will take a good 
deal of interest in reading Mr. Gomme's work. He marshals a 
great array of facts in support of his theory, though he acknowU 
edges that some of them admit of other interpretations than those 
he gives; and both the facts and his reasonings on them will be 
useful to other investigators. 
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Electrical Influence Machinee. By John Gray. London, Whit- 
taker; New York, Van Nostrand. 13®. $1.76. 

In this volume Professor Gray, who is an associate of the In- 
stitute of Electrical Engineers of London, gives a very full ac- 
count of the historical development and modem forms of electri- 
cal influence-machines, together with instructions for making 
them. The hranch of electrical science covered hy this treatise 
has been apparently somewhat neglected of late years; and for 
that reason alone the volume would be welcome, aside from the 
fact that it contains in compact form all that is really useful and 
interesting about influence-machines. It shows, also, tliat the 
n^lect of investigators in this direction has been more apparent 
than real, for great progress has been made, but the greater 
progress made in the development and commercial utilization of 
dynamical electricity has made it seem that the static form had 
almost been forgotten. But, as the author shows, the influence- 
machine has an important fleld of its own, and, in some of its 
latest and most improved forms, is a simple and convenient gen- 
erator of high-tension electricity, nearly as reliable as the induc- 
tion-coil, and less expensive. 

The work is divided into three parts. The first is devoted to a 
general sketch of the phenomena and leading principles of static 
electricity, a chapter each being given to experimental data, to a 
working hypothesis of the electrical fleld, and to electrometers. 
This part is sufficiently complete to serve instead of a text-book 
for beginners, and will enable those with little mathematical 



knowledge to understand the nature of electrical quantities. The 
second part is devoted to the historical development of the ma- 
chines, and also contains descriptions of modem ones, such as 
Varley andT6pler's, Holtz's, Wimshurst's, Sir W. Thomson*s, Max- 
well's, and ''addition*' machines such as Bertsch's and Gang's. The 
third part contains all the information needed by instrument- 
makers and amateurs to guide them in making the influence-ma- 
chines most commonly uised. The book is illustrated by two hun- 
dred and twenty-eight engravings, and has a very complete index. 



AMONG THE PUBLISHERS. 



« 

It is proposed to publish 'the results of the research of the 
special students in the Department of American History at the 
University of Pennsylvania in a regular series of pamphlets. 

— D. C. Heath & Co. will publish June 10, '* A Compendious 
French Grammar," by A. H. Edgren, professor of modem lan- 
guages in the University of Nebraska. 

— The New York Home Journal just now is of especial interest 
to people who contemplate spending the summer, or part of it, in 
the country. It is issuing several editions of a *'Summer Resort 
Guide," of which it has for years made a feature. 

— The Political Science Quarterly for June opens with a de- 
fence of national sovereignty in the United States, by John A. 
Jameson, against the theories of the "analytical jurists;" E. L 
Renick of the Treasury Department discusses the relations of the 



GEMS AND PRECIOUS STONES OP 
NORTH AMERICA: 

A popular desorlptlon of their occnrrenoe. ralue, 
history, arohnologr, and of the ooUeotionfl in 
which they exist; also a chapter on pearls, and on 
remarkable foreign gems owned in the United 
States. Bj Okoros Fiuidsbiok Kunz. lUiistrated 
with eiedit colored plates and numeroos engrar- 
ings. frice, 910. 

Mr. Kuns, who is well known as an authority upon 
the subject of gem stones, and who is the expert for 
Tiffany A Co., possesses peoollar facilities for the 
preparation of a work of this kind. 

Sent postpaid on receipt of price. 
N, D. O. HODGES, 47 Lafkyette PI., N. T. 

THIMn EDITION. 



THE FAULTS OF SPEECH 

BT 

A. MELVILLE BELL, 

Author of ^' Visible Speech/' etc., etc. 

The Faults of Speech is a Self -Corrector 
and Teacher's Manual, for the removal of all 
Impediments and Defects of Articulation. 
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Sent postpaid on receipt of price ^ 



I. D. C. HODGES, 47 Lafayette Place, 

NEW YORK. 

Old and Rare Books. 

Back numbers Atlantic. Century, Haq>er 
and Scribner, lo cents per copy, other maga- 
zines equally low. Send for a catalogue. 

A. S. CLARK, 

Bookseller, 
34 Park Row, New York City. 

CATAEiOOUE lVo«7. Americana and 
Natural History now ready. 

S. H. Chabboubnz, Dealer in Old Books, 
57 Warren St., Boxbury, Mass. 
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ACK NUMBERS and complete seuof leading Mag- 
azines. Ratet Uw, AM. MAG. EXCHANGE, 
Schoharie, N.Y. 



SECOND EDITION. 

NATURALISTIC PHOTOeRAPHY 

FOR STUDBNTS OF THB AST. 

818 poifee 8vo., doth^ $2.00, potiage pvtpaiA 
" This book oontalna a greater anronnt of infonna 
tlon on the artistlo elements to be oonsidered in 
photography than anv that we know oV— Scientific 
American. DeBorlptlye olroulars on application to 

E. ft P. N. 8PON, la Cdrtlandt St., New York. 

CHEUCiL BOOKS FOR SALE. 

Analyst, London (1887-80, July and Norember 

of 1888 missing) 1.80 

SuoAa Gaks, Manchester (1881-88, 188B-80, also 

numbers of 1884, 1887, and 1888) 8.40 

ZarrsoHBiFT Bubensnckerindustrle Stammer 

(1886-88, part of 1887) 1.80 

Zkitschbift Bubensaokerindnstile Bohublers 

(Vols. xiT.-zrii. InclusiTe), complete 8.40 

. Any of the above will be sent postpaid on receipt 
of price. 

SCIENCE BOOK AGENCY, 
47 Lafayette Place, New York. 

HEATEJy AlVD HELL.. 416 p.,paper. 
DIYIIVE E.OTE AlVD WISOOM. 

888 p., paper. By Exanuel Swxdbnborg. 
Mailed, prepaid, for 14 cents each (or 25 
cents for ootn) , by the American Swedenborg 
P. and P. Society, 20 Cooper Union,N.Y. City. 

¥\ /\ /\1T A 60,000 Tols. of ancient and modem 
Kl II I K V nure and scarce books offered for 
i/VVJVU ^^^- ^°d for books tried to ob- 
tain elsewhere without success. 
American, British, Oerman and French Books. Cat- 
alogues mailed free to Bookbuyers. 

C. N. CASPAR, Book Emporium 437 E. W. St, Milwaukee 

ANY OF 

Prof. A. MELVILLE BELIS WORKS 

—ON— 

Elocution — Visible Speech — 
Principles of Speech — Faults 
of Speech — Phonetics — Line 
Writing — World - English, 
etc., 

SUPPLIED BY 

N. D. C. HODGES, 

47 Lafiiyette Place» y>Y, 

BOOKSi Hour to set them. If there is say 
book or psmphlet that you wsntf write to the Boience 
Book Agency, 47 Lafayette Place, New York. 
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The Art of AnthorsMp. 

UTERARY REMINISCENCES, METHODS OF WORK, AND 
ADVICE TO Y0UN6 BEGINNERS. 

PenoncUly contributed by Leading Authors 

of the Day. 

lOMPILEi AMI EDITEi lY IIOIIE lAIMTIM. 

12mo, cloth, untrimmed edges, $1.96. 



Among other oontrfbntors to this book may be men< 
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BBTCE, JAMES. 
CABLE, OEOBGB W. 
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HALE, E. E. 
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HOLMES, OLIYBB W. 
HOWSLL8, W. D. 
LATBBOP, GBOBQE P. 
LOWELL. J. B. 
LTALL, EDNA. 
BOE, E. P. 
TWAIN, MABK. 



These are merely a selection from the names of 
contributors; there are many others eqoallj weU 
known with ^e i^ore who relate their experiences. 

n. 

YoLUMB XIV Intsbnational Education 

Series, 

Edited by WILLlAM T. HARRIS, LLD. 

PESTALOZZI: 

HIS LIFE AND WORK. 

By BO&ER DE G-UIMPS. 

Autharixed tranelation from the second Frent^ 
edition^ by J. Busskll, B. A., Ansietant Master in 
University College^ London. With an Introdwc- 
tion by Ber. B. H. Quick, M. A. 

12mo. Cloth, $1.60. 

** The name 'ot * PestalosEi * in forerer dear to the 
hearts of all men. For he is the first teacher to an- 
nounce conyinoinglr the doctrine that all people 
should be educated— that, in fact, education is the 
one good gift to gire to all, whether rich or poor. . .^^ 

D. APPLETON & COMPANY, 
1, 8, & 5 Bond Stbbxt, Nbw Tobk. 
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comptrollets and tfae courU in the Bettlement of claims against the 
goveinment; Dr. Charles B. Elliott, writing of the legislatures 
and the courts, gives an interesting historj of the origin and de- 
velopment of the power to declare a law unconstitulional; Pro- 
femor R. M. Smith, in a timely paper on census methods, shows 
the scientific importance of the censub, and miggeets improveuMnts 
in the methods of taking it; Professor Seligman cootrilMitei the 
first of a series of articles on "The Tazation of Corporations," 
containing an exhaualive review of all the legislation on the sub- 
ject in the United Stat«a; and Horace White replies to Piotemot 
Patten's criticism of Wells's "Recent Economic Changes." There 
is the usual number of reviews, and a "Record of Politioal 
Events" for the six months ending Hay 1. 

DJDUSTRIAL NOTES. 
New Portable Photometer. 
To meet the demand created by the rapid adoption of the elec- 
tric light for town and city lighting, and consequent necessity of 
making frequent teste for the purpose of conforming to certain 
Standard conditions, Messrs. Queen & Co. have recently brought 
out a new form of Bunsen's photometer. This instrument is de- 
signed especially for street work, and will be found invaluable to 
municipal and government inspectors and experts having occasion 
to make candle-power testa of arc and incandescent lamps. Ttie 
pbbtometer is 5^ inches square id cross-sections, and 88 inches in 
length. The lantern, as shown in the cut, slips into one end of 
the >xix, where it is Qrmly held. A small adjustable holder car- 
ries the standard light, which may be either one or two standard 
candles. This adjustment regulates the height at which the 
flame stands, and also its distance from the screen. By making 
this lattar distance exactly one foot, cooipuLation is greatly facili- 
tated. Distances are measured by a graduated bar which slides 
in grooves along the side of the box. To allow for the difference 
In vision between the right and the left eye, the instrument is 
made reversible; i.e., it may be turned completely over, bo that 
the right eye observes the side of the disk before observed by the 
left, and vies verta. When not In use, the lantem-chimney slipa 
out, and can be placed inside the lantern itself, after which the 
entire lantern-box may be pushed inside the photometer, and 
small slides made to cover the two ends and the sight hole of the 



Instrument, making a solid box of iL A brass handle on one side 
allows the instrument to be carried as easily as a small hand-bag. 




QDBEN'B NEW PHOTOHBTBB. 

If desirable, a small incandescent lamp may be used as a standard 
instead of the candles. Tfae range of the instrument is from 
about four candle-power up. 
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HOSPITAL RBHSDIB8. 

ire they ? There is ■ Dew depaitlire in 
ment a( diicasc. It coniiits in the 
collection of tbe ipecitics used by noted ipccial- 
ist* of Europe Knd Americi, and bringing them 
within Ihe reach of all. For instance, the treat- 
ment pursued by special physicians who treat 
indijteition, stoniach and liver Iroubln only, 
wai obtained and prepared. The treatment of 
other physicians celebrated for curing catarrh 
was procured, and so on till these incomparable 
cures now include disease of the lungs, kidneys, 
female weakness, rheumatism and nervous de- 
bility. 

This new melhotT of "one remedy lor one 
disease" must appeal to the common sense of 
all sulfereTs, many of whom have experienced 
the ill effects, and thoroughly reiliie the ab- 
surdity oF the claims of Patent Medicines which 
are euaranieed to cure every ill out of a single 
bottTe. and the use of which, as statistics prove, 
Mai ttiiiled mart stomathj than aUekol. A cir- 
cular describing these new remedies is sent free 
on receipt of stamp to piy postage by Hospital 
Remedy Company. Toronto, Canada, sole pro- 
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of Dr. Snavear's Educational Works, addreu, 
Dr. L. Sadtedb, Copley Terrace, Boxbnry, 
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CALENDAR OP SOCIETIES. 
BioloB:lcAl Socictj. WmahioEton. 

M&7 81.— Theo. Oil), CharacteriBtlci ot 
the Halosanroida or Ljc^xhum; C. Hart 
HeTriam, Exhibition ol Speclmem of New 
Species of North American Mammals; J. 
N. Rom, Coult«relU, a New Genus of Com- 
poeitse; Joseph F. Jamee, Organiama in the 
St Peter's Sandstonel 

EnginMrs' Clnb, St. LouJa. 

May 81.— George A. Brown, The Func- 
tion of the OoTemment in a Plan for Gen- 
enX Irrigation. In the diacnaeion, Profea- 
flor Nipher said UuU experiments extending 
over a long period of ^eara had deuKHi- 
Btrated that ttie apparent increase in rainfall 
in foreata was due to the fact that the 
caught in the gauges was not affected by 
wind-currents. Improred forma of i 
gaugea had shown that there was no actual 
difference between the amount of rain fall- 
ing in forests and in open placee. 

Royal Ueteorological Sodet j, London. 

Hay 31.- W. B. Tripp, Rainfall of the 
Globe. This was acomporative chronologi 
cal account of some of the principal raiu' 
fall lecorda. The earlieet record is that of 
Paris, which commenced in 1689. The 
Ehiglish records b^an in 1730. The tain- 
fall obeervatitHu In tbe southern hemisphere 
do not extend over a very loog period. At 
Adelaide they were commenced in 1~ 
but they do not go back farther than 1866 
for New Zealand. Hie gteateet fall in any 
particular year at the stations givea by the 
author was 160.9 inches at St. Bernard, ii 
1889; and the least, 8 incbea, at San Di^o, 
in California, in 1868. By combining the 
stations in the nortiiem and southern b 
spheres, Uie authiv finds that in recent 
times tbe years with the highest average 
rainfall were 1878, 1879, and 1B8S, and 
tlie years with the loweet average werf 
1854 and 1861. W. H. Dioea, Mutual In- 
fluence of Two Preaaure Plates upon Each 
Other, and Comparison of the Preaeures 
upon Small tpid I^rge Plates ; On the Van 
ationa of Freeauie caused by the Wind 
blowing across tbe Month of a Tube. In 
these two papers the author gives the 
snlta of some experiments on wind-preosure 
which he has made mostly on a whirling- 
machine at Heraham, Surr^. From these 
experimente it aeems probable that a de- 
crease of pressure per square foot with an 
increase of sise of plate may be taken 
general rule. 
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CatarrliKl »»«f«— Bay Favar. 



Sufeten are not genenlly aware that thete 
diKMes are conUgioiu, or that Ih^ are dtie to 
the presence of Uviog paraiitei in the lining 
membrane of the now mA eostacbian tubes. 
Microscopic research, howeveT. has proved this 
to be A fact, and the result of this discovery is 
that a simple remedy hai been formalated Where- 
by catarrb, catarrhal deafness and hay fever are 
permanently cnied in from one to three simple 
applications made at home by the patient once 

N.B.— This treatment ia not a snnS or an 
ointment ; both have been discarded bv repu- 
table physicians as injnrions. A pamphlet 
plaining this . <— - 



Toronto, Canada. — Chriitian AdomaU, 
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Fact and Theory Papers 

TIE SDPPEESSIOI OF COISUIPTIOII. 

ByGoDrairW. HAMBurroN, M.p. 18°. 40o. 

" Ttia ioeattnuble importance ol the sabjaat, the 
emlnanoe ol the aathot and ttici nonltr of his work 
all oombina to render the lltcl« tnatise worth; of 
apeolal oonaldentlon. . . . We heuUl; 
mnnd Dr. H^mbleton'a booklet and wlah there 
more nioh works,"— Editorial, Baton Dail^ Ailver- 
Nkt. 

mSOCimi]II)THE"FAD." 

By Applxtoh Hoboak, Esq. 13°. SO cei 
In thla book Ur. If organ, who Is prealdent of 
New Tort Shak««pean Soolet7, aata forth wtaa 
bellevM to b« the tnu tnnotlon ol 
Sooletr, whloh In raaor rsapeota be makei esam- 
tiallT aolsDtlflo. 

Beady June 7. 

PRimiPUSI UD LIFE. 

By C. F. Cox. 13°. 76 cents. 

The KDthor dI this tHwk was for some ;ekn prail- 
dent of the New Tork XlonMooploal Soclet7, and In 
thla TOlume he aeta forth hla rlewB on the apontane- 
ona generation theory andlta relation to the genera] 
UM0r7 of eTolntion, and on protoplaam and the cell 

Ready July Q. 

TEECHEROKEESnPBE^LUIBIUniES 

By Ctbdb Thomas. 13°. |1. 
fit PrtparaUon, 
The Tornado. 

Bj R. A. Raikh ot the D. S. BIgnai ODoe. 
12°. $1. 
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Principal. 
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TBB ADTEBTISEE— A Third Tear Btadent In 
Honor Scisnces at Toronto UnlTeraltr, Is wiUIn* 
to take position aa SoieDoe-Teacber or Tutor nntfl 
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AN 1 

rt op 



. AddreasDIBBCTOB,01liMataom(ia. 



PBOF. WILLIAM PINDLAT, of the PhlladelpUa 
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Any of the following low-priced books will be 
mailed postpaid on receipt of price. 

SCIENCE BOOK AGENCY, 

47 Lafayette Place. New York* 



AGHICCIiTCRB. 

A«Kici7LTURAL Drainage. By J. B. Denton. 8". $1.90 
Animal Food Resources of Different Nations. By 

P. L. Stmmonds. ia* z.oo 

AsMSTitONG*s Agriculture. 18* .75 

British Wild- Flowers Considered in Relation to 

Insects. By Sir John Lubbock i .95 

CoFFBB and Chiccory. By P. L. Simmonds. la*. .75 
DiSBASBS of Field and Garden Crops, chiefly such 
as are caused by Fungi. By w. G. Smitb. 

i6* 1.50 

Plowsbs, Fruits, and Leaves. By Sir Jobn Lub- 
bock z.as 

Flowbrs, Tbe Colours of . By Grant Allen, la* i.oo 
Truits. Selected: Their Culture, Propagation, 
and Management in the Garden and Orchard. 

By C. Downing, za* x.50 

Gardbning for Ladies, and Companion to the 

Flower-Garden. By Mrs. J. C. Loudon, xa*. z.50 
Hops : Cultiration, Commerce, and Uses. By P. 

L. Simmonds. is*.... i.es 

HoRTicuLTURB, The Theory of: or. An Attempt 
to explain Gardening upon Pnjrsiological Prin- 
ciples. By J. Lindley and A. J. Downing 

xa* z.so 

Sbwagb Irrigation by Farmers. By R. W. Birch. 

8^ x.oo 

Sbwagb Utilisation. By B. Latham. 8* x.oo 

UsBFUL Animals and their Products. By P. L. 

Simmonds. z6^ x.S5 

AR€HITBCTt7RB AND BVIIiDINO 

CON STB UOTION. 

ARCHiTBcruRB, the Stepping-Stone to. By 

Thomas Mitchell. x8* 50 

BoiLBR and Water Pipes, Kitchen. By H. Grim- 

shaw. 8" 40 

Building Construction. By Edward J. BurrelL 

ia« 80 

Chimnkys for Furnaces, Fireplaces* and Steam* 

Boilers. By R. Armstrong, CE. x8^ 50 

Cooking Range, The. By F. i>ye. la* 90 

FiRBS in Theatres. By E. M. Shaw. x9« x .as 

Gas Fitter's Guide. By J. EldridTO. xa<* 40 

Hot-Watbr Apparatus, Fitting. By F. Dye xa" x.oo 
Hot-Watbr Apparatus, Fixing. By J. Eadridge. 

x9* 40 

Hot-Watbr Fitting and Steam Cooking Appa- 
ratus. By F. Dye. x6* 90 

Punp Fitter*s Guide. By J. Eldiidge. xa* 40 

Strbngth of Beams under Transverse Loads. By 

Professor W. Allan. z8^ SO 

Vbntilation of American Dwellings. By David 

Boswell Reid, M.D. xa" z.50 

Vbmtilation of Buildings. By W. F. Butler. x8^ .50 

ASTBONOMT AND NATIOATION. 

Astronomy for Beginners. By Francis Fellowes. 

x6* 50 

Astronomy, Lessons in Elementary. By R. A. 

Proctor. 8" 60 

Hours with a Three-Inch Telescope. By Capt. 

WUUam Noble. 8« ... z.so 

Magnbtism and the Deviation of the Compass, 

By John Merrifield. z8^ So 

Navigation, A Treatise on, for the Use of Stu- 
dents. Byjohn Merrifield. xa* t.50 

Sba-Routbs, The Shortest, and Maps for finding 

them in a Few Seconds (Great-Circle Sailing). 

By R. A. Proctor, a* 35 

Studbnt's Atlas, The. By R. A. Proctor. 8*.... z.50 

CHBRIISTBT. 

Expbrimbntal Chemistry for Junior Students. 
By T. E. Reynolds. 

Part I. Introductory 45 

Part II. Non-Meuls 7$ 

Part III. Meuls x.05 

Part IV. Chemistry of Carbon Compounds, or 

Organic Chemistry x.ao 

Faradaits Chemistry 01 a Candle. x6* 85 

Practical Chemistry ; the Principles of Qualita- 
tive Analysis. By William A. Tilden. 8* 45 

Practical Inonanic Chemistry, An Introduction 
to ; or The Principles of Analysis. By WiUiam 
Jago. 8» 45 

Practical Organic Analysis, An Introduction to. 

By George E. R. Elhs. 8* 50 

Qualitativb Analysis and Laboratocy Practice, 
Manual of. By T. E. Thorpe and M. M. Pat- 
tison Muir. la* z.95 

Qualttativb Chemical Analjrris. A Short Course 
in. By Professor I. M. Cralts and Professor 
Charles A. Schaeffer. ts" z.so 

Qualitativb Chemical Anal^is, An Elementary 

Manual of. By Maurice Perkins, za^ z.oo 

QuANTiTATiVB Analysis. By H. Carriugtoa Bol- 
ton. 8^ z.so 



QuANTiTATivB Cheoucal Analysu. By T. E. 

Thorpe. x8« 

Tablbs for the Analysis of a Simple Salt for Use 

in School Laboratories. By A. Vinter. 8* . . . . 

BDCOATION. 



z.so 
.40 



British and American Education. By Mayo W. 

Haseltine. 3a* So. as 

CuLTURB of the Observing Faculties. By Rev. 

Warren Burton. x6* 

Library, The. By A. Lang. With a Chapter on 

Modem Illustrated Books, by Austin Dobson. 

Mahapfy's Old Greek Education. 16" 

Manchbstbr Science Lectures for the People 

Oybbprbssurb in High Schools in Denmark. By 

Sbbing and Thinking. By W. K. Clifford 

Spblung Reform from an Educational Point of 
View. By J. H. Gladstone 



•75 

z.as 

.75 
.75 

z.oo 
x.oo 



50 



BLBOTBIOITT. 

Altbrnatb Current Machinery. By G. Kapp. 

x8*.... 

Chbmistrv of the Secondary Batteries of Plants 

and Faurc. By J. H. Glaidstone and A. Tribe. 
Dynamic Electriaty. By John Hopkinson, J. A. 

Schoolbred, and R. E. Day. 18^ 

Dynamo-Elbctric Machines, Recent Progress in. 

By Professor Sylvanus P. Thompson. 18^ ... . 

Elbctric Bells. By F. C. Allsop. xa« 

Elbctric Lighting from Central Stations. By G. 

Fozbes .■•.... 

Elbctricity, Supply of, by Local Authorities. 

By K. Hedges. 8» 

Elbctbo-Macnbtic Telegraph, A Hand-Book of 

the. By A. E. Loring. x8^ 

Elbctro-Magnbts. By Th. Du Moncel. Tr. by 

C.J. Wharton 

Elbctro-Tblbgraphy. By F. S. Beecher. x6*. . 
Incandbscbnt Electric Lights, with Particular 

Reference to the Edison Lamps at the Paris 

Exhibitidn. By Comte Th. Du Moncel, W. 

H. Preeoe, J. W. HowelU and others. x8* . . . . 
Induction Coils: How Made and How Used. 

x8« 

Strbngth and Diameter of Electric Conductors. 

ByG. Forbes. 8» 

Tbbrbstrial Magnetism and the Magnetism of 

Iron Vessels. By Professor Fairman Rogers. 

x8" 

Thbbmo-Elbctricity. By A. Rust. 8* 

Wrinklbs in Electric Lighting. By V. Stephens. 



•SO 

z.oo 

•so 

.50 
z.as 

.40 

.40 
.50 

•7S 

.40 



•SO 



.40 



.50 
•7S 



xa'' z.oo 



BNGINBBBING. 



Actual Lateral Pressure of Earthwork, The. By 
Benjamin Baker. x8* 

Archbs, Theory of. By Professor W. Allan. i8<' 

Archbs, Theory of Solid and Braced. By William 
Cain,CE. x8» 

Bbams and Girders. Practical Formulas for their 
Resistance. By P. H. Philbrick. x8* ... 

Boilbr Incrustation and Corrosion. By F. J. 
Rowan. x8' 

Bridgb and Tunnel Centres. By John B. Mc- 
Master.CE. i8* 

Bbidcbs, On the Theory and Calculation of Con- 
tinuous. By Mansfield Merriman, Ph.D. x8* 

BridGbs, Ihactical Treatise on the Properties of 
Continuous. By Charies Bender, CE. 18^.. 

Cablb-Making of Suspension Bridges. By W. 
Hildenbrand, CE. iS"* 

Compound Engines. Tr. from the French of A. 
Mallet. x8» 

Flow of Water in Open Channels, Pipes, Conduits, 
Sewers, etc.; with Tables. By P. J. Flynn, 
CE. x80...' 

Foundations. By Professor Jules Gaudard, CE. 
Tr. from the French. x8« 

Friction of Air in Mines. By J. J. Atkinson. 
i8» 

FuBL. By C William Siemens, D.C.L.; to which 
is appended the Value of Artificial Fuel as 
compared with Coal, by John Wormald, C.E. 
x8« 

Gasbs met with in Coal-Mines. By J. J. Atkin- 
son. i8* 

Hbucoidal Oblique Arohes, Treatise on the 
Theory of the Construction of. By John L. 

High Masonry Dams. By John B. McMaster, 
CE. iV* 

How to draw a Straight Line : A Lecture on Link- 
ages. By A. B. Kempe 

IcB-MAKiNG Machines. From the French of M. 
Le Doux. x8" 

KiNBMATics of Machinery. By Professor Ken- 
nedy. With an Introduction by Professor R. 
H. Thurston. i8» 

LiNKAGBS ; the Different Forms and Uses of Ar- 
ticulated Links. By J. D. C. De Roos. x8*.. 

Maximum Stresses in Framed Bridges. By Pro- 
fessor William Cain, CE. iS" 

Mbtals and their Chief Industrial Applications. 
By C R. A. Wright 

Mbtals, The Fatigue of, under Repeated Strains. 
Fro n the German of Professor Ludwlg Spang- 
enbuigh, with a Preface by S. H. Shreve, A.M. 
x8« 

Platb Girder Construction. By Isami Hiroi. z8* 

Practical Designing of Retaining Walls. By 
Arthur Jacob. A.B. iS** 

Proportions of Pins used in Bridges. By Charies 
Bender, CE. i8« 



•so 
•SO 

•SO 
•SO 
.50 
.50 
•SO 
.50 
.50 
.50 

■SO 
.50 
•50 

•50 
•so 

•SO 
.50 
•50 
.50 

.50 
.50 
•SO 

1.9S 

•SO 
•50 

.50 
•SO 



Railroad Economics; or. Notes, with Comaents. 
By S. W. Robinson, C.E. 18* 

Rbtaining Walls, Soxehaiged and Different Fonat 
of. By James S. Tate, CE. z8* 

Sapbty Valves. By Richard H. BueL CE. z8" 

Skbw Arches. By Professor E. W. Hyde, CE. 
nius. iV 

Stadia Surreying. The Theory of Stadia Meas. 
urements. By Arthur Wtnsiow. x8* 

STBAM-BoUor Explosions. By Zerah Colbum. 18* 

Stbam-Encinb Indicator, Tne, and its Use. By 
W.B.LeVan. x8« 

Stbam Injectors. Tr. from the French of M. Leon 
Pochet. x8* 

Storagb Reservoirs, On the Designing and Con- 
struction of. By Arthur Jacob, A.B. x8" 

Strbngth of Materials. By William Kent, CE. 
i8« 

Strbngth of Wrought-Iron Bridge Members. By 
S. W. Robinson, CE. 18* 

Tbsting-Machinbs, their History, Construction, 
and Use. By Arthur V. Abbott. 18" 

Theory of the Gas-Engine, The. By Dugald 
Clerk. i8« .. 

Topographical Surveying. By G. T. Specht, 
Professor A. S. Hardy, John B. McMaster, 
and H. F. Walling. i8» 

Transmission of Power by Compressed Air. By 
Robert Zahner.M.E. 18* .. 

Transmission of Power by Wire Ropes. By Al- 
bert W. Stohl, U.S.N. x8» 

TuRBiNB Wheels. By Professor W. P. Trow- 
bridge. x8* ^. 

Vbntilation of Coal-Mines, The. By W. Fair- 
ley, M.E. x8» 

VoussoiR Arches, A Theory of. By Professor W. 
E.Cain. i8» 

VoussoiR Arches applied to Stone Bridges, Tun- 
nels, Culvqrts, and Domes. By Professor 
WiUiamCain. x8» .. 

Whbbls, a Practical Treatise on the Teeth of. 
By Professor S. W. Robinson. x8« 

RIISCBIiIiANBOUS. 

Graphic Method for solving Certain Algebraic 

Equations. By Professor George L. Vose. x8* 

Lbahy's The Art of Swimming in the Eton Style. 

LiPB History Album. By Francb Galton. 4* . . . . 

LiPB of Faraday. By J. H. Gladstone. x6* 

Polarisation of Lignt. By W. Sppttiswoode 

Rbcord of Family Faculties. By Francis Galton. 

4* 

Strbbtbr's Great Diamonds of the World. 4* . . . 

NATVBAIi HISTOBT. 



.50 

I0.50 

SO 

.50 

.50 
.50 

•SO 

.50 

.50 

.50 

.50 

.50 

.50 

•50 
•SO 
■50 
.50 
.50 
•SO 

•so 
•SO 



SO 
•7S 

z.as 
.90 

i.as 

.90 



.10 



Chaptsrs on Ants, By Mary Treat. 3a*. ...!... 
Colours of Flowers, On the. As Illustrated in 

the British Flora. By Grant Allen x .00 

Common Frog, The. By St.^ George Mivart z . as 

Darwin, Charles. Memorial Notices reprinted 

from " Nature." By Professor Huxley 50 

SANITABT 8CIBNOB. 



Air We Breathe, the, and Ventilation. By Pro- 
fessor H. A. Mott. x6^ 

Bad Drains, and How to Test them. By R. H. 
.Reeves. la* 

DiKTY Dustbins and Sloppy Streets. By H. P. 
Boulnois. xa^ 

Disbasb and Putrescent Air. By T. Rowan. 8^.. 

Drainagb of Towns. By J. Phillips. 8" 

Dwblling-Housbs : Their Sanitary Construction 
and Arrangements. By Professor W. H. Cor- 
field. ib« 

Fashion in Deformity. By William Henry Flower. 



la" 



Food, The Composition, Digestibility, and Nu- 
tritive Value of. By Professor Henry A. 
Mott 

Hbalth. The Laws of. By W. H. Corfield. 8".. 

Hbalth-Scibncb, a Manual of. By Andrew Wil- 
son. 8* 

Hbalthy Foundations for Houses. By Glenn 
Brown. x8" ;. 

Hints on taking a House. By H. P. Boulnois. 
X6*...... 

HousB Drainage and Sanitary Plumbing. By W. 
P. Gerhard. x8» 

Matbrnal Management of Children in Health 
and Disease. By Dr. Thomas Bull, xa* 

Pnbumatic Drainage. By A. Smith. 8* 

Potablb Water and the Different Methods of de- 
tecting Impurities. By Charies W. Folkard. 
i8« i 

Sanitary Condition of DwellinpHouses in Town 
and Country. By Geoige £. Waring, jun. x8". 

Sanitary Drainage of Buildings, Notes embodying 
Recent Practice in, with Memorand t 00 the 
Cost of Plumbing Work. By W. P. Gerhard, 
CE. i8" 

Sanitary Protection. By W. Parry. 8* 

Sanitary Works Abroad. By R. Manniiig^ 8*-* 

Sanitation, Simplicity in. By E. T. BlaCe. 8*. 

Sbwagb, DisposaJ of. By Maxwell and Tuke. S*. 

Sbwbr Gases: Their Nature and Origin. By A. 
De Varona. x8* 

Sbwbragb and Sewage Utilisation. By Professor 
W.H. Corfield. i8» 

Shonb Sewerage System. By E. Ault. 8* 

Storagb of Water. By J. B. Denton. 8* 

Vbntilation, Mechanics of. By George W. Raf- 
ter, C E. x8* 

Watbb and Water Supply. By Professor W. H. 
Corfieki. x8* 



z.oo 
Z.40 

:& 

.60 

.50 
.40 

z.as 

.50 

'•7S 
.50 
.50 

•SO 

x.oo 
•40 

•SO 
.50 



■.fS, 

.80 
.80 
•40 

.50 

.%o 
.80 
.40 

•so 

•so 



SCIENCE. 



[Vol. XV. No. 383 



C ALICRAPH 

GREATEST SPEED! 

BB8T FOR MANIFOLDING. 

lOOtOOO Datlyusers. 



Remington 

Standai^ Typewriter. 




THE MOST DURABLE. 

■IkkIb Cm*. Ro. 1, WJO.ff 

DoAl* Cam, •> », . MM 

Hew Bpeclml, » 8, . , - IM^ 

For BeeooBt af ipasd eomteata and 

ClnalBr*, addrcM 

THE AMERICAN WRITING MACHINE CO. 

HAHTTOHD, OOHN. 

•IMNCH OFFICIS: aST ■KoanwaT, New VORIi 

14 WIVT «TH aritCIT. ClHCIHKItTI. O. - 

lOOa AitcH ■thiit, PHiuDELmia. 
Enolish Factory, Covintrv, Enqlane 





For Fifteen Years the Standard, and 
to-day the most perfect development of 
the writing- machine, embodying the latest 
and highest achievements of inventive and 
mechanical skill. We add to the Reming- 
ton every improvement that study and cap- 
ital can secure. 



'Loom system: INCANDESCENT 




The Loomis Dynamo, 



ELECTRIC LIGHTING. 



LtlW TENSION. ^RFECTLY SAFE. 
DYNAMOS 

ABSOLUTELY AUTOMATIC. 

LAMPS, SOCKETS, AND SAFETY AFF1.IAMCB» 

EXCEL ALL OTHEK SYSTEMS FOK 

EFFICIENCY AND DrKASILITV. 

Seod tor Cttelogne. 

EUREKA ELECTRIC CO. 

New Tork 



Tha prenrvMiM of om*! biuintn ippointrntnli h m atiwrtiil lo : 

THE HULIN 

CALENDAR. 



G. 



K. ANDERSON, 

30 Hanorer St., Botton, Uui. 
Circulars free, • - Hentlon tfaia paper. 




IMPROVED OIL LIGHT 

MAGIC LANTERNS, 

Abe Lime and Electric LigAI Affaralut, an 
mechanical, plain, and fine colored vUws, 

J. B. COLT & CO., Haaufaetorera, 
No. iG BuKMAN Stkbbt, Nbw Vokk. 



PHYSICAL. ELECTRICAL 
AND CHEMICAL 

APPARATUS 

Of High arade. 

FOR §CHOOLS AND COLLEGES. 

Sekd vok Lsi or Cataloodib. 

QUEEN & CO., PbUadelpbia. 



^^^Ja great improvement upon any- 
thing of the kinnnat baa ever been pablished. We 
gi-ve three Htnea the apace for memorandum* of 
any other, and the leaves are prewrved for future 

Send for full descriptive circular of this useful 
article, as well as our other Office Specialties and 
Labor-saving devicee for accountantt. 

Balance of our stock for 1890, REDUCED to 

25c. Each 

Complete with Wire Stand. 
FOBHEB PRICE SOc, EACR. 




JOHN 8. HULIN, Manufacturing Stationer and Steam Printer. 



IdlnRi 
jlOfti 



Ice Bpeclali 



d Labor-SaTlag 



8, HITLIW, 369 Broa d way, Mew York, 

MINERALS 

Cabinet Specimens and Collections. 

When In Now York do not faU to Tialt our New 



I HEAD-TIRbU PEOPLE 




DOSE POLYTECHNIC INSTITUTE, 

■ ■ TERIIE HAUTE, IND.-A SCHOOL OF ENGINEERING. 
Well endowBd, well equipped dMartmeatB o[ Me- 
abaaloaland Civil EnckieeilnK, KTeotrloity, Chemia- 

T__ ^...__ ,. ■ _..^j^(jl|.^^^ jl^. 

Waldo. Ub'n. 



le aelectina of ol 
r Complete Catalo 
,. ENGLISH A C 



hOadelptala a 
1 Bpeolmen*. 

rt Ib MIbctbIi, 



Readers of Science 

Corresponding or viiiting •with Advtr^ 
Users, will confer a great favor fy mtntion- 
ing this paper. 



» 4^ l^ 



SCIENCE 

lEnteredAt the Poai-Offioe of New York, N.Y., as Second-Clasa Uatter.J 

A WEEKLY NEWSPAPER OF ALL THE ARTS AND SCIENCES. 



Eighth Teab. 
Vol. XV. No. 884. 



NEW YORK, JuKB 13, 1890. 



Single Copies, Ten Cents. • 
$3.50 Per Teab, in Advance. 



THE TORNADO: THEORIES; OBJECTIONS. 

It is somewhat difficult to give an adequate idea of the 
development of theories or pure speculations in this subject. 
Owing to the complex nature of the phenomenon, and the 
well-nigh utter lack of observations in the region of tornado- 
formation, the earlier views were more or less crude, and 
in some particulars have been slightly modified as broader 
and more comprehensive generalizations have been made. 
We shall be surprised, however, to find, on a careful study, 
how few changes the last fifty years have wrought. The origi- 
nal and essential ideas of tornado-generation and of sources 
of its power remain to-day as first propounded by Espy in 
1840. Since his day, Professor Ferrel has been the most 
prominent exponent and amplifier of his views; and, with 
very few exceptions, theorists have followed Ferrel dowi) to 
the present time. In mauy respects it would be a great advan- 
tage if one could give an impartial and trustworthy summing- 
up of the views of these men, and could bring out distinctly 
their gradual development. It will be far safer, however, 
since there are scores of students to-day who call in question 
many of these deductions, to give, as far as possible, an un- 
biassed r^umd of these theories in the exact words of their 
defenders, and thus enable any one for himself to examine 
their adequacy for explaining the phenomena as they are 
manifested before our eyes. 

E spy's Views. 

It is not a little remarkable that the first investigator of 
any note in this field based all his theories on direct experi- 
ment in the laboratory. All theorists since Espy^s day have 
not considei'ed that there was any need of propounding any 
of these questions to Nature herself, but have contented 
themselves with the assumptions and necessarily imperfect 
and crude results obtained by the first experimenter. This 
is the more remarkable when we consider the extreme grav- 
ity of the subject, and the methods employed in all other 
sciences, except meteoi*ology, to establish upon a firm and 
impregnable basis such profound and far-reaching theories. 
Espy's few and simple experiments at almost the very dawn 
of this science have never been repeated by theorists as far 
as the writer is aware. This one fact would seem of the ex- 
tremest importance; and when we see, further, that even 
Espy himself was entirely unable to account for some of the 
anomalies in these very experiments, we can but feel the ex- 
treme necessity of further light. This feeling has borne 
fruit in other countries, as is shown by the diligence recently 
manifested in researches with rapidly revolving fans, which 
cause a supposed simulation of the phenomena in nature. 
While we can never hope to completely unravel the myste- 



ries hidden in our storms until we question Nature herself in 
her own great laboratory, yet we can insist upon an examina- 
tion of the original researches used as a basis for these theo- 
ries, and demand a determination of their adequacy uppn 
which to base the completer speculations of modern times. 

Nephelescope. 

The apparatus Espy used he called a ^^cloud-examiner.^' 
It consisted of a glass cylindrical vessel, having attached to 
it by an opening at the top (1) a condensing syringe, by 
which the air in the vessel could be compressed ; (2) a glass 
U-tube half full of mercury, by which the amount of com- 
pression could be measured; (3) a stop-cock between the 
syringe and the vessel. * 'After the instrument is charged, 
the stop-cock is turned, and the pump removed. When the 
air within acquires the temperature of the air without, a 
measure is carefully applied to the barometer gauge to ascer- 
tain how much higher the mercury stands in the outer leg 
than in the inner; the stop-cock is then turned, and the air 
permitted to escape; and at the moment of equilibrium the 
stopcock is closed again. Now, as the cock is closed at the 
moment the greatest cold is produced by expansion, the mer- 
cury in the outer leg will begin to ascend, and that in the 
inner leg to descend, because the air within receives heat 
from without; and the difference of level, being measured 
as before, will indicate the number of degrees cooled by a 
given expansion. When dry air is used in the experiment, 
the temperature is reduced about twice as much as when 
moist air is used, on account of latent caloric evolved in the 
latter case by the formation of cloud which is plainly visi- 
ble. ^^ Saturation of the air was attempted by placing a little 
water in the bottom of the vessel. The amount of com- 
pression varied from two to twenty-five inches; that is, the 
gauge indicated an increased pressure inside the vessel, 
amounting in some instances to nearly that of an atmos- 
phere. These experiments were certainly unique; and, 
while we shall see that they by no means prove Espy's the- 
ory, yet they must be regarded as a step in the right direc- 
tion, and a faithful effort to elucidate a most complex prob-. 
lem. As all clouds in these experiments were formed by ex- 
pansion of compressed air, it is not a little remarkable to 
read the following as Espy's method of forming clouds, given 
by Professor Ferrel: **As Espy with a few strokes of the 
handle of an air-pump produced a cloud in the receiver from 
the expansion and cooling of the moist air within, so nature, 
by means of a whirl in the open atmosphere, produces a cloud 
in the vortex of a tornado, from the expansion and cooling 
of the air there, on account of the partial vacuum caused by* 
the centrifugal force of the gyrations." It is entirely prob- 
able that the rapidity of this expansion and consequent cool- 
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ing was very much greater than can ever occur in nature. 
It is also prohahle that hb air was far from saturation, and 
that the cloud he saw was due to dust which was pumped in. 
Experiment has shown that such a cloud can he formed in 
quite dry air, provided the expansion is quick enough. 

One very important element does not seem to have heen 
considered, and that is the velocity of escape of the com- 
pressed air needed to form a cloud. It is prohahle that this 
was more than five hundred feet per second, ,or at least fifty 
times ajB great as can ever take place in the formation of 
cloud in our storms. It is a little singular that Espy him- 
self did not discover more than he did. He found, that, 
while the results he ohtained with dry air were very regular 
and constant, yet with moist air they were just the con- 
trary ; and the irregularities seemed to depend in part upon 
the interval after the compression, hefore the escape of the 
air. The following tahle is of much interest, and shows, in 
the first column, the numher of minutes after compression^ 
hefore opening the stop-cock, and, in the second column, the 
ratio hetween the amount of compression and the final read- 
ing of the gauge. In dry air this ratio was found to he from 
four to five; so that if Espy's statement just given is cor- 
rect, that the temperature with dry air is reduced twice as 
much as with moist, the ratios should he eight to ten in 
this second column, according to his reasoning. 

Minutes. Batio. Minutog. Batio. 

13460 4.2 360 6.9 

10,080 7.5 180 7.3 

7,300 4.5 180 6.9 

5,760 4.5 180 7.4 

5,760 4,2 180 7.0 

5,040 4.3 90 6.9 

4,320 4.4 60 7.4 

4,320 4.5 60 7.4 

1,800 4.4 15 5.5 

1,680 4.5 10 7.8 

1,200 4.7 10 5.1 

1,080 6.5 

Espy considers this result, ''so contrary to all our notions 
since the experiments of Dalton on the suhject of the dew- 
point," very remarkable. 

We have not all the data needed to give a complete ex- 
planation of Espy's results, but this much we do know : if 
E^py had allowed a slower escape of the moist air, there 
would have been no cloud, and he would have had no dif- 
ference between dry and moist air. When the explosion 
was very sudden, a cloud was formed, and the conditions 
inside the apparatus were very different from those with dry 
air, but not because of the liberation of latent caloric. At 
the end of ten minutes he found the ratio much smaller, ap- 
parently, than at the end of an hour or two ; and after that 
the ratio diminished until it became exactly what it was in 
dry air. It is plain that this final result could not be at- 
tributed to the gradual non-saturation of the air, as Espy 
thought. There are no other experiments made by Espy 
under exactly similar conditions of temperature in moist and 
dry air. The evidence is conclusive, from these and other 
more recent experiments by the writer, that practically no 
different result will be produced, whether moist or dry air 
he introduced into the nephelescope. 

I have dwelt upon these experiments at some length for 
the reason that they form the sum and substance of all ef- 
forts in this line up to very recent times. 



Upon these experiments depend all of Espy's theories as to 
tomado-fonnation, and he has been quite closely followed in 
all views as to the essence of^the forces underlying our most 
violent tornadoes. Mr. Espy gives the following riaunU of 
his theories as ascertained and promulgated by the French 
Academy of Sciences: — 

''If a very extended stratum of warm and humid air at 
rest covers the surface of a region of land or sea, and by any 
cause whatever (for example, a less local density) an as- 
cending current is formed in this mass of humid air, the as- 
cending force, instead of diminishing in consequence of the 
elevation of the rising column, will increase with the height 
of the column exactly as though a current of hydrogen was 
rising through the common air, which current would be 
pushed towards the top of the atmosphere with a force and 
velocity in proportion to its height. This column of heated 
air may also be compared to that in chimneys and stove- 
pipes, of which the draught is in proportion to the height of 
the pipe containing the warm air. What, then, is the cause 
which renders the warm and humid ascending current lighter 
in each of its parts than the air which is found at the same 
height with these different portions of the ascending col- 
umn? 

"This cause, according to the sufficiently exact calculations 
of Mr. E^py, is the constantly higher temperature which the 
ascending column retains, and which proceeds from the heat 
furnished by the partial condensation of the vapor mixed with 
the air, making this ascending column a true column of 
heated air, that is to say, of a lighter gas ; for the weight of 
the water which passes into the liquid state is far from com- 
pensating the excess of levity which proceeds from the mpre 
elevated temperature which the air preserves. 

"Thus the higher the column is, the greater is the ascend- 
ing force; and the rushing-in of the surrounding air on all 
sides will be produced with more energy. To understand 
this effect better, let us consider a mass of warm and dry air 
rising in the midst of a colder atmosphere. In proportion 
as this air rises it will expand, because of the less pressure 
which it will experience, and consequently become colder; 
it will arrive then quickly at an equilibrium both of tempera- 
ture and pressure with a layer more or less elevated, which 
it will soon reach, and in which it will remain; but if this 
only cause of cold, expansion, is overbalanced by a cause of 
heat (for example, the heat furnished by the vapor which is 
condensing), this air will remain constantly warmer than 
would have been necessary to attain the same temperature 
and pressure as the surrounding air. It will then be con- 
stantly lighter; and the higher the column, the greater the 
ascending force." 

This statement contains, perhaps, as clear a view of Espy's 
theories as can be obtained. There are, however, one or two 
additional opinions, regarding tornadoes spjecifically, that 
should be mentioned. Mr.* Espy says, "Suppose a receiver 
(Fig. 4) only a few hundred yards in diameter, but so lofty 
that its top woiild reach to where the barometer would stand 
at 10 inches, and that it contained air about 25.25°, for ex- 
ample, hotter than the air on the outside, this latter being 
at a mean, 32^. The column of air then in the inside of the 

25.25 
receiver would be expanded ^^g ng of the whole, or one- 
twentieth of the whole bulk. Now, as the air on the outside 
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of the receiver, from the surface of the earth to the top of 
the teceiver, weighs 20 incbes of mercury, the air oo the 
inaide will weigh only 19 inchefi; and of course it will be 
pressed upwarda agaiost the upper eud of the receiver at a 
with a force of about half a pQund on the square inch, the 
bottom of the receiver being open at c. 

"Also, if a barometer should be placed in the ioside at the 
top a, it would stand an inch higher than one on the out- 
side at the same height: therefore, if a email hole should be 
made in the top of the receiver, the air would spout out with 
a velocity due to a head of pressure equal to one inch of 
mercury. This is equal in weight to about 900 feet of air of 
mean density at the earth's surface. The velocity with 
which it would spout, on supposilion of its haviag this den- 
sity, will be found to be 6 ^900 = 240 feet per second (161 
miles per hour). But the air at the top a is only one-third 
the assumed density, provided no allowaoce is made for tem- 
perature; aod as the velocity of spoutiog fluids under equal 




pressure is inversely as the square root of their deDStties. the 
real velocity with which the air will spout out at a will be 
240 i/3 = 415 feet per second (283 miles per hour). 

"If, now, we suppose the whole top of the receiver to be 
taken off, the velocity will be the same, if there is no fric- 
tion up the aides of the receiver, and the air gets freely in at 
the bottom ; an allowance, of course, being made for the re- 
action of the air in the upper part of the receiver on the air 
below, in consequence of the velocity increasing all the way 
up. If we remove the entire sides of the receiver, it is mani- 
fest that the heated column of air, which we suppose to be 
the same as before, would spread out laterally in ascending, 
io the form of an inverted cone, or mushroom, as exhibited 
by the dotted lines p, 8, n, e. 

"When the air near the earth's surface becomes very much 
heated, or very highly charged with aqueous vapor, such an 
ascending column as is here imagined may actually take 
place, and be kept up for a long time. The difference of 
temperature of the ascending column and that of tbe atmoe- 
phere through which it passes may be much greater than that 
here supposed, partly caused by its greater temperature be- 
low, but chiefly from the great quantity of latent caloric 
evolved by the condensation of vapor into cloud." 



These quotations might be multiplied by tbe score; but 
enough has been given to show that Espy relied upon his 
experiments with the nephelescope for the facts upon which 
to base his theory, and that, according to his view, the set- 
ting-free of latent caloric by the condensation of moisture in 
an uprushing current was the principal factor to be consid- 
ered in tornado-generation. 

Perrel's Views. 

Professor Ferrel began writing upon mathematical theo- 
ries in meteorology more than thirty years ago, and it will 
be of some interest to quote from both the earlier and later 
works. According to these earlier views, we may consider 
that there are two forces acting io the production of a tor- 
nado or hurricane: 1. A primitive impulse, such as an ab- 
normal beating of the air, thus giving Yise to an upward 
tendency; 3- A constantly acting force. "This force (3) 
[fiay be furnished by the coodenaation of vapor ascending in 
the upward current in the middle of the hurricane, in ac- 
cordance with Professor Eapy'a theory of storms and rains. 
According to this theory, all storms are produced by an as- 
cending current of warmer atmosphere saturated with moist- 
ure, and this current is kept in motion by the continual rare - 
faction of the atmosphere above by means of the caloric 
given out of the vapor which is condensed as it ascends to 
colder regions above. The violence of the hurricane, and 
also its duration, depend upon the quantity of vapor sup- 
plied by the currents flowing in below" (see Nashville Jour- 
nal of Medicine and Surgery, 1856). 

Again: "The preceding condition, found in the unequal 
distribution of temperature, must be regarded simply as a 
primary cause of disturbance, giving rise merely to the ini- 
tial Cyclonic disturbances; for without other conditions, 
depending upon the bygrometric state of the atmosphere, and 
upon the rate of decrease of temperature with increase of 
altitude in the atmosphere generally in which the cyclone 
exists, we would have no cyclone of long continuance or of 
much violence. If air is saturated with vapor, after ascend- 
ing to only a moderate elevation, its tension and tempera- 
ture are so much diminished that the vapor is condensed 
into cloud and rain; and the heat given out in the conden- 
sation of the vapor as tbe air ascends prevents Hie rapid 
cooling which takes place in dry air, and tbe rate of cooling 
with increase of altitude is reduced, in ordinary tempera- 
tures and elevations, to less than half of what it is in dry air. 
Tornadoes are simply very smalt cyclones, extending over 
BO small an area that tbe effect of tbe earth's rotation has no 
sensible influence; aod the gyrations arise from a disturbed 
slate of the atmosphere in which the tornado occurs, which 
renders it impossible for the air to flow from all sides to- 
wards a centre without running into gyrations around that 
centre." An illustration of this principle is given in the 
flow of water from a basin by an opening at the bottom. 
"In a tornado the diminution of pressure and tension in the 
centre arises almost entirely from the centrifugal force. .On 
account of the rapidity of the gyrations near the centre, this 
diminution of pressure may be very great there, while at a 
very short distance from the centre it is imperceptible. 
When these gyrations begin above, as they usually do, since 
the air there is most frequently in the state of unstable 
equilibrium (i.e., having a tendency to rush upward), they 
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gradually extend downward ; for the gyrations cause a great 
diminution of tension and of density, and the air conse- 
quently in the centre rushes up with great velocity, and that 
helow of the still unagitated strata is drawn in to supply its 
place, which likewise runs into gyrations around the centre, 
so that the gyrations in a very short time extend down to 
the earth's surface. The whole column of gyrating air is 
like a tall flue containing very rarefied air, the centrifugal 
force of the gyrations acting as a harrier to prevent the 
inflow of air from all sides into the interior; and if the 
gyrations at the earth's surface were as rapid astl^ose ahove, 
it would he similar to such a flue with all the draught cut 
ofF. 

*'But very near the earth these gyrations, and conse- 
quently the centrifugal force, are very much diminished on 
account of the friction at the surface, and this allows the 
air to rush in quite near the surface to supply ihe draught 
of the interior ascending current '' (see American Journal 
of Science, July, 1881). 

These views are repeated or amplified in '* Becent Ad- 
vances in Meteorology" (1886), with the following sugges- 
tions added: *^ When the air expands as it is heated, it re- 
quires a greater quantity of heat to raise its temperature 
through 1°, since in this case work is done, and it is done 
at the expense of heat supplied. An additional amount of 
heat, therefore, the equivalent of the work done, has to he 
supplied." ''The complete temperature conditions of a 
cyclone, therefore, rarely extend down to the earth's surface, 
hut the interchanging and gyratory motions, conmaencing 
first up in the cloud regions, are soon propagated downwards 
to the earth's surface hy the action through friction of the 
upper strata upon the lower ones." Speaking of unstable 
equilibrium^ we find, '^ Currents of air at the earth's stirface 
which come from a warmer latitude are caused to flow 
under the colder upper strata, where the normal motion is 
nearly eastward. In the south-east octant within the 
cyclone, the surface currents are from the south, bringing 
warm and moist air northward under the cold-air currents 
above from the north. This increases the temperature 
below, and decreases it above, and gives rise to the large 
vertical gradient of temperature, decreasing with increase of 
altitude, which is 'necessary to the unstable state." 

A few final quotations are made from ''Popular Treatise 
on the Winds" (1889) :— 

"The pressure near the centre of tornadoes becomes very 
much diminished, and in their passage over a place there is 
sometimes a very sudden change in pressure. Corks fly 
from empty bottles, cellar-doors are burst open against the 
force of a strong wind blowing against them on the outside, 
the walls of houses are thrown outward on all sides." "The 
direction of the general drift of the air is very nearly that of 
the progressive motion of the tornado, and so mostly from 
south-west to north-east. The velocity of this is always con- 
siderable in comparison with, though generally much less 
than, the gyratory velocity of the violent part of the tor- 
nado." Professor Ferrel quotes a statement regarding the 
fall of trees in the Gkntry County tornado: "Those on the 
south (right-hand) side of the centre were pointing to the 
east and north-east, and even north-west when very near 
the centre. On the north side they were pointing north- 
west, west, south-west, and south-east." 



i< 



Hail-Storms. 

'A hail-storm is simply a tornado in which the ascending 
currents are so strong, and reach so high up into the upper 
strata of the atmosphere, that the raindrops are carried up 
into the cold regions above, where they are frozen into hail.'* 
The theoretical velocity needed to keep up a hail-stone 2.58 
inches in diameter is one hundred miles per hour. The fall 
of rain and hail is said to always precede the tornado by ten 
to thirty minutes. 

Thunder-storms. 

"The fundamental conditions of thunder-storms, as of cy- 
clones and tornadoes, are the state of unstable equilibrium^ 
at least for saturated if not for dry air, and a high relative 
humidity. In what are usually called thunder-storms, the 
conditions are nearly or quite absent which give rise to a 
gyratory circulation over a large area, such as takes place in 
the case of cyclones, an^ usually the conditions are wanting 
which give rise to small local and violent tomadic gyrations, 
though most tornadoes are thunder-storms. According to 
Finley, "of 473 cases in which the atmospheric conditions 
preceding tornadoes were observed, 410 were reported as vio- 
lent thunder-storms." If the air is in the unstable state, and 
over a given circular area is a little warmer and lighter 
than that of the surrounding parts, there is set up a vertical 
circulation, with an ascending current in the interior, and 
an incoming current from all sides in the lower part of the 
air, to supply the ascending current. In the interior as- 
cending current the height of incipient condensation and of 
the base of the cloud depends upon the depression of the 
dew-point of the air; and the aqueous vapor above that 
height is condensed, falls as rain, and cools the air through 
which it falls, until its temperature is lower than that of the 
surrounding air. This central cooled air, being now heavier 
Mian the surrounding air, both on account of its greater 
density and the amount of falling rain pressing on it, now 
gradually settles down, and causes an outward current in all 
directions from the centre. If there were at any one time 
rain and hail falling with uniform velocity equivalent to a 
rainfall of 13.6 millimetres in depth, it would increase the 
barometric pressure 1 millimetre; and from this alone would 
arise a squall with a velocity of about 34 miles per hour, 
making no allowance for friction." 

More than two thousand pages have been perused in mak- 
ing these quotations. While no one person, perhaps, could 
give a perfect r^dum^ of such amass of matter, yet it is hoped 
that no important theory has been omitted. 

Faye'a Views. 

It is necessary to mention one other theory that has been 
maintained by M. Faye of Paris. He has made a study of 
the appearances on the sun around his spots, and has been led 
to conclude that action in terrestrial storms is analogous in 
many respects. He thinks that this action originates in the 
upper atmosphere, and is propagated downward to the 
earth. A storm is practically a whirl in the swift-moving 
easterly current, similar to whirls in streams where an ob- 
struction exists. This theory calls for a single' remark. 
There does not seem to be a cause existent in the atmosphere 
in any degree adequate to set up such a whirl, unless we ap- 
peal to some force outside of the motion of the upper cur- 
rent. The transfer of the origin of the storm to the upper 



June 13, 1890.] 



SCIENCE. 



355 . 



current is satisfactory, and we have seen that Professor Fer- 
rel has done the same thing in his later studies. The fatal 
objection to Faye's view is, that a downrush of air must 
necessarily cause its heating; and it has been proved that in 
such a case there can be no condensation of vapor and pre- 
cipitation, but just the reverse. 

Objections. 

I am well aware that the position of an objector is an un- 
enviable one, and to be avoided if possible. It seems to me, 
however, that all modern theories of tornadoes have in- 
trenched themselve% behind such a flimsy breastwork of fact 
that they can be regarded as little more than the ^'baseless 
fabric of a dream,*' and it is very important that the utter 
valnelessness of these supposed experiments be demonstrated. 
An attempt has been made to give, as nearly as could be 
done in so short a space, all the theories that have had their 
origin in Espy's experiments, and it is my purpose to exam- 
ine these a little in detail. 

Nephelescope. 

The earlier form of this apparatus just described was su- 
perseded some years later by a double instrument, with 
which very extensive researches were made. These later 
experiments were much more complicated than the earlier, 
but, when properly interpreted, do not seem to lead to any 
different conclusions. It has already been shown that Elspy 
was entirely misled by his results, and that, if they show 
any thing at all, they show that moist air did not behave 
differently in his apparatus from dry. Somewhat the same 
line of research, carried on by the writer with the best of 
modem appliances, has shown conclusively that no different 
result is had on the condensation of cloud from moist air 
than from the expansion of air in which no cloud is formed 
(see American Meteorological Journal^ September, 1889). 

. Summation of Theories. 

* In tornado-generation there must be (1) a primitive im- 
pulse or an unstable equilibrium, brought about (a) by a 
local diminution of density, or (&) by an abnormal heating of 
the air near the earth, or (c) by a warm current from the south 
underrunning a cooler from the north ; (2) a constantly act- 
ing force furnished by the condensation of vapor in an up* 
rushingcolumn of warm, moistair, which produces rarefaction 
by means of the caloric given out of the vapor; (3) work per- 
formed by the uprushing air in pushing aside the atmos- 
phere into which it expands ; (4) gyrations of greitt velocity 
from right to left set up in the uprushing air, which, from 
the centrifugal effect, produce a great diminution of press- 
ure (corks fly from empty bottles, cellar-doors are thrown 
off, whole houses burst open, etc.) ; (6) a violent inrush of 
air into the partial vacuum in the centre, the whole effect 
being likened to that of heated air rushing into a flue or 
chimney; (6) an origin of these motions in the cloud region 
from which they are gradually propagated to the earth by 
the action through friction of the upper strata ux)on the 
lower; (7) a progressive motion of the tornado in the direc- 
tion of the general drift of the atmosphere from south-west 
to north-east; (8) frequently a passing from a severe' thun- 
der-storm into a tornado. 

Let us consider each of these theories in turn. 

1. A PRiMirrvE Impulse. — ^It is a mistake to suppose that 



the sun heats any particular locality, whereby circumscribed 
ascending currents are set up. The hottest part of the day, 
that is, the time during which the heating effect is greatest, 
is about one hour, so that the heat of the sun acts uniformly 
upon a circle about a thousand miles in diameter. This 
heat acts only upon the earth's surface, and 'that in turn 
upon a layer of air only a few feet in thickness, as has been 
proved by experiment. To avoid these difficulties, it has 
been suggested that warm south wind underruns that wbich 
is cooler from the north. This, however, is an impossible 
condition, for the denser must always be beneath the lighter; 
moreover, as we have seen before, the clouds are always in 
the same direction as the lower wind. Finally, by (7) we 
see, that, if the tornado drifts in the upper current from 
south-west to north' east, that current certainly cannot be 
from the north. 

2, 3. Condensation op Vapor, and 'Work performed. — 
There is nothing in the science of meteorology, or possibly in 
any physical science, that has been developed from such a 
worthless origin as this theory of the liberation of energy on 
the condensation of moisture. We have already seen that 
Espy's own researches contradicted themselves. Ought we 
not to be allowed to theorize a little on this question? 
The most important effect of the liberation of latent heat 
is conceded to be the heating of the air, which produces a 
marked diminution of density. In cooling any air, we must 
consider the heating effect upon the surrounding air; that 
is, if a mass of air is cooled, the heat must be used up either 
in performing work or in heating other air. Take a cubic 
foot of saturated air at 80°, and, cool it down to 79® by 
expansion : moisture is condensed, and latent heat becomes 
sensible. For the sake of the argument, let us suppose that 
a fraction of this heat is used in performing the work of ex- 
pansion. The remainder of the heat will warm up, let us 
say, a cubic foot of air near by to above 81^, thereby ren- 
dering it no longer saturated. We shall have, then, one 
cubic foot of air at 79^ and saturated, and another at above 
81^ and unsaturated. If we mix these, we shall have two 
cubic feet of air at just above 80^ and unsaturated, and this 
must be cooled below 80^ to saturate it; so that the air in no ' 
wise is heated by the liberation of latent heat. 

We may look at this from another standpoint. The lib- 
eration of an infinitesimal amount of latent heat from the 
condensation of moisture would be just sufficient to re- 
evaporate the condensed moisture, so that no heat could be 
spared for heating the air. Even if a portion of the heat is 
used up in performing work^ it is very plain that that could 
not be used in heating the air. Surely, no one thinks for a 
moment that this heat from condensation can be used for two 
purposes, each of which must take all of it at the same time. 
This reasoning is so obvious, that it is difficult to see how the 
force of it can be avoided. We have arrived at precisely the 
same result both by most careful experiment and by an un- 
answerable train of reasoning. The proof is overwhelming 
that this great source of energy amounts to nothing. 

The following language, recently used by Professor Davis, 
seems very remarkable. When the air is warm and satu- 
rated, he says {American Meteorological Journal^ Decem- 
ber, 1889), ^*a given amount of cooling causes a larger 
amount of condensation than the same cooling of cold satu- 
rated air. This is thoroughly in accord with well-tried 
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physical principles; it has been abundantly tested by experi- 
ment, both on a small scale in the laboratory, and, as we 
may say, on a larj^ scale in nature; it is universally ac* 
cepted by men eminent in physical study, whose original 
ability and careful, studious work have led them to be re- 
garded as authorities in their science, but who, being au- 
thorities, have not thereby become arbitrary and irrational. 
It is therefore difficult to understand why the question 
shoifld be so confused by Hazen in the American Meteoro- 
logical Journal, September, 1889.'^ 

We have already seen that these so-called authorities have 
tried no personal experiments, — at least, Ferrel does not al- 
lude to any such experiments, — and have been entirely mis- 
led by a few crude and contradictory researches. Is it not 
high time that this appeal to authorities be done away with? 
One of the main argfuments advanced in support of storm 
theories is that such men as Ferrel, Hann, Mohn, and a 
host of others, are agreed, — agreed, however, as we have 
seen, upon exceedingly unsatisfactory evidence. Professor 
Davis suggests that these theories rest upon experiments, 
*' as we may say, on a large scale in nature." This certainly 
is far from the truth. All the reasoning regarding the 
diminution of temperature in dry and moist air as we ascend 
in the atmosphere is founded upon purely theoretical con- 
siderations. Every experiment, whether in the laboratory 
or in nature, has proved that these theories, in their sum 
and substance, are false. Bnt there is no use in arguing 
this question. I am so confident of my position in this con- 
troversy, and have become so deeply interested in studies 
regarding it, that I propose risking a little money upon it. 

I will give a hundred dollars to the first physicist who 
will show that Elspy's observations and experiments with 
the nephelescope, as published in his ^* Philosophy of 
Storms." giving the effects of expansion in moist and dry 
air, when properly interpreted, prove his theory. 

It will be necessary to show, — 

1. That the rise of mercury in the gauge after expansion 
was entirely due to heat from outside. 

2. That the speed of expansion Espy used, or the amount 
of cooling from expansion, was comparable to the probable 
speed of expansion in the free air. 

8. That by placing water in the bottom of the nephele- 
scoi)e the air would be saturated. 

4. That air, under the conditions observed by Espy, will 
lose its dew-point or become unsaturated to the extent of 
four or five degrees in twenty hours. 

5. That the cloud rBspy observed was not largely formed 
by dust pumped into partly dry air. 

6. How, if the heat liberated on condensation of the 
moisture is used in performing the work of expansion, there 
can be any heat from that source for expanding the air. 

7. Why, if there is any latent heat set free on condensa- 
tion in saturated air, it would not at once re-evaporate the 
condensed moisture, or heat the surrounding air to an unsat- 
urated state. 

8. That if latent heat is set free on the formation of a 
cloud in the nephelescope, its effect does not disappear at 
the moment the cloud disappears, provided none of the moist- 
ure settles to the bottom or sides of the nephelescope. 

9. By means of delicate thermometers, that there is not 
practically the same effect upon the air, as regards heat, in 



expansions like these, whether we use dry or moist air, or, 
what is the same thing, disprove the experiments and state- 
ments made in the American Meteorological Journal^ Sep- 
tember, 1889. 

[Contlniied on p. 868.] 



MENTAL SCIENCE. 

Motor Hallucinations.! 

The hallucinations most frequently recognized are those of 
sight and hearing. Something is seen that has no objective ex- 
istence, or something is heard when no sound is made. There is,, 
however, another form of hallucination to. which attention haa 
been directed. In the ballocinations connected with language, aU 
these varieties are evident. Imaginary words are seen or heard, 
and they may also be felt as movements. One patient, subject to 
all kinds of hallucinations, perceived internal voices compelling 
her to do and say things against her will ; but there was no sound 
emitted, and the patient perceived the sense of the words by the 
movements impressed upon her tongue. Several other cases have 
been reported in which messages are received, not by sight or 
hearing, but by the feeling of movements in the articulatery 
apparatus. In one case this was unaccompanied by any other 
mental defect, so that it was a pure case of verbal hallucination 
of this motor type. This hallucination has its seat probably in the 
third frontal convolution, the same part that is affected when 
motor aphasia sets in, — a condition in which the patient is able 
to understand written and spoken words, but is unable to give 
expression to his thoughts for lack of the association between the 
words and the motor feelings in the organs where thoee words are 
to be formed. The hallucination thus arising may be of various 
degrees of cogency: it may be entirely sensory, or there xnay be 
slighf movements of the articulatory apparatus, or there may be 
an irresistible tendency to speak the words that are imparted to 
the tongue. Moreover, there sometimes occurs the hallucination 
that the patient is speaking, and yet he utters no word. Here 
there is in part an auditory hallucination, but also in part a motor 
one; for the patient has the feeling of having made the movements 
necessary for speaking the words. 

While the special development of speech makes the motor hallu- 
cinations of speech unusually prominent, they are by no meana 
limited to this type, but may occur in any field of motor action* 
While sleeping, we often have the feeling of going through fatigu- 
ing and complicated motions, when in reality no movement takes 
place. This is likewise to be referred to a stimulation of these 
cortical centres. Similarly we dream of falling down a precipice 
or of flying, — hallucinations equally frequent in insanity. It ia 
not unlikely that this was the basis of the flights through the air 
of the witches and those possessed. A special class of these sen- 
sations arising from the stimulation of a central organ is to be 
found in cases of amputation. It is well known, that, when an 
arm or a leg has been lost, the person still retains all the feelings- 
of the lost member. The hallucination is at times so deffnite that 
the clinching of the separate fingers may be felt, though the arm 
and hand have been gone forbears. Out of ninety cases, there 
were only four who did not descrit)e these hallucinatory sensa- 
tions. WhUe these hallucinations are in part sensory, there are 
also motor. Some feel the movements in the absent hand, de- 
scribing its position as in the act of grasping, -of writing, and so 
on. The seat of these sensations is doubtless in the brain and in 
those portions from which the innervation impulses arose when 
the limb was int>act. 

With regard to the genesis of the hallucinations, we seem war- 
ranted in assuming three stages in their formation. The first is 
central, and consists in forming a sensory image of the move- 
ment ; the second is centrifugal, and consists of an impulse frouk 
the centre to the muscles and nerves; the third is centripetal,, 
indicating that the peripheral organs of locomotion have under- 
gone the changes due to the movement. That the last stage la 
not necessary to the production of the motor hallucination ia 
shown in the case of the amputated limlis and elsewhere. We 

> M. Tambuxlai, in Revue Sclentlflque, May 10, ISSO. 
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find, too, that all of the types of motor hallucination are ex- 
plicable as central irritations of these centres, in which these 
different factors are present in various degrees. The nature of 
these centres would in each case be both sensory and motor; and 
the hallucination, if properly analyzed, would also be of the 
mixed form. 

Color-Vision and Color-Blindness. 

Mr. R Brudenell Carter, i in a lecture before the Royal Institu- 
tion, outlined the position of modem science upon this important 
topic, and from his remarks the following points may be selected : 
the perceptive layer of the human retina consists of rods and 
cones; in the centre of the retina, only cones occur; in a ring around 
this, each cone is surrounded by a circle of rods; and as we recede 
from the centre* th^ proportion of rods to cones becomes larger 
and larger. There is good reason for believing that color- vision 
is limited to the cones, and certainly the perception of color is 
best where the cones are most numerous. Nocturnal animals 
have a less perfect development of cones than diurnal ones. The 
limitations of the color-sense on the human retina are very con- 
siderable. The color-sense is complete for three fundamental 
colors of the spectrum for not more than thirty degrees of the 
field, is limited to red and violet in a small ring outside this field, 
and from there on is sensitive only to differences of light and 
shade. In the lower animals, especially in those having their 
eyes more on the side of their heads and possessing acute vision, 
we find a power of perceiving colors over a much larger area of 
the retina ; and this is associated, as has been shown in birds, in 
some reptiles, and in fishes, with a more abundant and more even 
distribution of the cones over the retina. There has recently 
been observed upon the cones of some birds, globules of a colored 
oil, which transmit only light of their own color; and green, 
orange, and red drops prevailed in the birds examined. Why this 
is so remains to be determined. 

When the condition that exists normally in the outer zones of 
the retina exists also in the centre, we have color-blindness; but 
such a degree of color-blindness is rare, if indeed it exists at all. 
The more common defect is that which exists in the zone sur- 
rounding the fovea; that is, a blindness to green. Such persons 
can distinguish violet and yellow, and they can see red, but 
cannot distinguish it as a color from green. The most common 
defect, however, is a blindness to red; and an extremely rare 
form is blindness to violet. The Toung-Helmholtz theory re- 
gards the defect in the red-blind person as a paralysis or an ab- 
sence of the red-perceiving elements in the retina. To such a 
one, spectral red is not absolutely invisible, but appears as a green 
of feeble luminosity, and the brightest part of his spectrum is in 
the blue-green. When green stimulates the eye of the green- 
blind, there results the white of the green-blind, which to ordinary 
eyes is sort of rose- color. To both red and green blind, then, 
these two colors are indistinguishable, the only difference being 
that to the red-blind the red, and to the green-blind the green, 
seems, in comparison with the other, of feeble luminosity. By 
looking at colored objects through a glass of peacock-blue the 
colors will appear somewhat as they do to a red-blind person, and 
by looking at them through a purple glass they wiU appear some- 
what as they do to the green-blind. These defects exist in about 
four percent of the male population, and in about one-tenth of one 
per cent of the female. 

With regard to the dangers resulting from the placing of color- 
blind persons in responsible positions, it is easy both to exaggerate 
and to underestimate them. We naturally think of the railway 
and marine service, in which colored signals are used ; and it is 
certain that a considerable number of those thus employed suffer 
from this organic and therefore incurable defect. We would be 
apt to think that such persons would at once reveal the defect, 
and thus be released from duty. We must remember, however, 
that the existence of this defect remained unknown until about a 
hundred years ago, and that it is often concealed by the correct 
use of color- names, — a rather easy art for the color blind to ac- 
quire. And, again, these persons always know where to look for 
a signal, and hence under ordinary occasions the slight distinction 

> 8ee Nature, May 15, 1890. 



they make between red and green, aided by good luck, may be 
sufiicient to avoid accidents. The methods of testing and discov- 
ering this defect are various, but they all depend upon matching 
colors and avoiding the use of color-names in the process. There 
are all degrees of the defect, from a tendency to confusion of dark 
greens and reds and a hesitation in deciding between them, to 
absolute indistinguishability of pronounced shades of them. The 
necessity of an examination in all posts in which color-distinction 
18 necessary is now recognized, and governmental regulations 
upon the matter have been largely adopted. It may be advisable 
to add that there is a form of imperfect color-perception not at all 
related to color-blindness, but sometimes confused vnth it. It is 
simply a lack of practice and of training in color- distinctions.' 
It is quite surprising with what ignorance of colors and their 
various shades children may grow up. This is a thing that may 
be taught, and is now frequently introduced into primary educa# 
tion. 

NOTES AND NEWS. 

Among the geographical expeditions which are decided upon 
for next summer in Russia, one is of unusual interest, that to the 
Black Sea. The physical features of this important and deep ba- 
sin are so little known that we have little information on the 
depth at even a short distance from the shore. As to the tem- 
perature, salinity, etc., of the water at great depths, we have 
only a few observations along the eastern coast by Professor Lap- 
schin, and near the entrance to the Bosporus by Count Admiral 
Makarow. Last winter. Professor Klossowsky and Dr. Andrns- 
sow, in a memoir addressed to the council of the Imperial Russian 
Geographical Society, showed clearly the importance of an inves- 
tigation of the deeper part of this sea. It was warmly supported 
by the society, and the Ministry of Marine sends a vessel for this 
purpose on a cruise of a month's duration. The nautical part of 
the scientific work will be under the direction of Capt. -Lieut. 
Spindler, while the Geographical Society sends Drs. Wrangell, A. 
Woeikof, and Andrussow, the last mentioned of whom will have 
charge of the botany and zodlogy. 

— ^Tbe Elizabeth Thompson Science Fund, which has been es- 
tablished by Mrs. EHizabeth Thompson of Stamford, Conn., "for 
the advancement and prosecution of scientific research in its 
broadest sense," now amounts to twenty- six thousand dollars. 
As accumulated income will be available December next, the 
trustees desire to receive applications for appropriations in aid of 
scientific work. This endowment is not for the benefit of any one 
department of science, but it is the intention of the trustees to 
give the preference to those investigations which cannot other- 
wise be provided for, which have for their object the advance- 
ment of human knowledge or the benefit of mankind in general, 
rather than to researches directed to the solution of questions of 
merely local importance. Applications for assistance from this 
fund, in order to receive consideration, must be accompanied by 
full information, especially in regard to the following points: 1. 
Precise amount required. Applicants are reminded that one dol- 
lar is approximately equivalent to four English shillings, four 
German marks, five French francs, or five Italian lire. 2. Exact 
nature of the investigation proposed. 8. Conditions under which 
the research is to be prosecuted. 4. Manner in which the appro- 
priation asked for is to be expended. All applications should 
reach before December, 1890, the secretary of the board of trus- 
tees. Dr. C. S. Minot, Harvard Medical School, Boston, Mass., 
U.S. A. It is intended to make new grants at the end of 1890. 
The trustees are disinclined, for the present, to make any grant 
exceeding three hundred dollars: decided preference will be given 
to applications for smaller amounts. A list of the grants hitherto 
made, amounting to about six thousand dollars, is given in a cir- 
cular just issued by the trustees. 

— ^The American Swedenborg Printing and Publishing Com- 
pany of this city are issuing the more important of Swedenborg's 
writings in clearly printed pocket volumes. ^'Angelic Wisdom 
concerning the Divine Love and the Divine Wisdom," the latest 
issue from their press, is a model of neatness and of good I ook 
making. 
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THE TORNADO: THEORIES; OBJECTIONS. 

[Continued from p. 856.] 

Professor Davis says, further, *^ It is a mistake to say that 
the latent heat, when liberated, will warm the air enough to 
allow the condensed vapor to evaporate again; for the latent 
heat is completely expended in the work of pushing away the 
air that surrounds the ascending expanding mass, and there- 
fore cannot he applied to any other task. Espy made this 
error for a time, but afterwards corrected himself. It is re- 
grettable to see the error now rfevived by Hazen.'^ I am 
sure no one could ask for a stronger confirmation of his 
views than this from an opponent. If the above argument 
amounts to any thing, it declares that the latent heat of con- 
densation would certainly immediately re-evaporate the 
moisture, unless it were used up in performing work. If it 
is used for this purpose, it certainly and most emphatically 
cannot be used for causing a rarefaction in the cloud, and 
for increasing the energy of the tornado. Professor Davis 
is entirely wrong in his allusion to Espy. I am inclined to 
think that even Espy, with all his disadvantages, was too 
well informed to adopt such a doubtful and visionary idea as 
this of effective toork performed in the free upper air. There 



is not one scintilla of evidence that he ever considered this 
question, except, possibly, to deny that any thing of the 
kind was to be thought of. 

I challenge Professor Davis, or any one e^e, to show by 
Espy^s writings that he disposed of any of his heat on this 
hypothesis, or that he ever thought that the latent heat would 
re-evaporate the moisture. He very quickly saw that the 
liberation of so much latent heat as his theory called for 
would heat up the air enormously, and was forced to dispose 
of it by radiation into space. It is probable that the amount 
of energy made effective by this so-called **work" in the 
free upper air is infinitesimal as regards the development of 
force. The explosions that Blspy made in his nephelescope 
caused the air to rush with a velocity of perhaps a thousand 
feet per second. This enormous velocity caused a sufficient 
cooling to produce a cloud, which, however, was quickly 
evaporated. All reliable experiments have shown that the 
expansion of saturated air at velocities probably at least ten 
times as great as can ever occur in nature does not produce 
any cloud ; and we see the reason for this in the fact that 
the latent heat made sensible does not permit the formation 
of cloud, for the condensing moisture is re-evaporated before 
it becomes visible. 

It is a very significant fact, and one that has been borne 
in upon me with no little force by conversation with others, 
that Ferrel has introduced a long general discussion of this 
question of work performed by expanding air in his two 
lastest treatises, but has nowhere made this theory available, 
or even discussed it, in connection with the generation of 
storms or tornadoes. It would seem as though the amount 
of eflFective energy ought to he computed very closely, and 
its proper place given it. It is probable that an ascending 
cylinder of air a hundred miles in diameter would not pro- 
duce any effective energy or any expenditure of heat in its 
centre from this cause. I am inclined to think that the 
total energy that can ever be developed from an ascending 
mass of saturated air is no whit greater than what may be 
called the balloon effect. If a hot-air balloon rises in the air 
at the rate of ten feet per second, it has carried a certain 
weight, say three thousand pounds, to twenty thousand feet, 
and there we have potential energy; but, if the balloon de- 
scends at the same rate, there will be no display of extraor- 
dinary force. If, instead of the confined mass of enormously 
heated air, we had a mass of air heated a few degrees above 
the surrounding air, it would rise; but here the air would 
spread over a great space, and we would not have the con- 
centrated potential energy that we had in the balloon. To 
say that this air had any power of producing effective en- 
ergy, or even to say that it could have arisen at all without 
the corresponding descent of nearly an equal amount of 
cooler air, is highly problematical. 

4, 6. Gyrations in thb Uprushino Air and a Violent 
Inrush. — We have already seen that the evidence for these 
gyrations is exceedingly contradictory, and the weight of 
evidence is overwhelmingly against them. It would almost 
seem as though this theory were introduced to avoid a seri- 
ous difficulty ; at all events, we hear nothing of it for nearly 
forty years after the first studies. It is plain that a partial 
vacuum, if there were one, would be filled at once by the 
air rushing from all sides. Has this theory been invented to 
provide a whirling mass having sufficient consistency to keep 
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out the ioflowing air? This theory really proves too much; 
for, if there is this enormous centrifugal effect producing a 
partial vacuum, how is it possible for moist air to flow in 
against the centrifugal effect? The theoretical explanation 
that there is friction at the earth's surface, which breaks up 
the centrifugal effect at that point, is exceedingly unsatis- 
factory. 

It is given as a proof of this vacuum, that **corks fly from 
empty bottles/* I have searched the tornado literature 
through and through, and have not found a single well- 
authenticated case of this phenomenon. The questions 
naturally arise, "Why were corks put in empty bottles?" 
also ''Why did not the corks fly from th6 full bottles?" It 
is probable that empty bottles and corks were found in a 
cellar, and the theory could have very easily arisen that 
they had met with a separation. It would be very interest- 
ing to have a confirmation of this fact. It is said that whole 
houses sometimes burst from the passage of this partial 
vacuum. We have already advanced an explanation of 
this. 

It should be noted that nearly all pictures of tornado-fun- 
nels make them exceedingly circumscribed, perhaps not 
more than ten feet across at the tip (see Fig. 1). The earli- 
est representation of a tornado-cloud is very different from 
this, and it is probable that the imagination has had alto- 
gether too much to do with all these later pictures. It is to 
be hoped that wherever possible, in future drawings, there 
will be given some idea of the size of the fuonel. If houses 
are affected, the funnel should be at least from a hundred 
to two hundred feet across at the earth. A remarkable evi- 
dence of the desire for showing a gyration in a tornado-cloud 
is to be found in the quotation regarding the Gentry County 
tornado, from Professor FerreFs last book, at p. 354. This 
statetnent was of an observation in which it was claimed 
that trees on the north side of the track were thrown to the 
west and south-west. As shown in Fig. 2, this is exactly 
the w^y trees ought to be thrown, if this theory of a gyra- 
tion is a correct one. This is the only instance, if we grant 
its authenticity, in which, out of a hundred or a hundred 
and fifty reports of this phenomenon, trees were ever thrown 
this way. The evidence of this kind is overwhelmingly in 
favor of the supposition that there is no gyration. 

6. Origin in the Cloud Beoion. — There can be no doubt 
Chat the tornado originates in the cloud region ; but to say 
that this must be from an unstable equilibrium at that point, 
is a violent assumption. The sun, contrary to theory, un- 
doubtedly heats up a cloud so that there is a steady increase 
of temperature with height, as shown by balloon observa- 
tions; but there is no unstable equilibrium, though theory 
indicates that this should be enormous under these condi- 
tions. The tornado frequently arises after sunset, when 
there is no abnormal heating of the cloud. This transfer of 
the primitive impulse from the earth to the cloud is very 
significant, and seems to have been done to avoid a diffi- 
culty; which, however, has been increased rather than 
avoided. The hypothesis that such a disturbance, after 
starting in the cloud region, is transmitted through friction 
to the earth ^s surface, seems a little strained, when we re- 
flect, that, according to computation, it would require more 
than twenty years for such transmission through a depth of 
three hundred feet. 



7. A Progressive Motion in the Drift of the Upper 
Current. — If the general storm motion is in this drift, it 
certainly seems impossible to ascribe that of the tornado to 
the same. The tornado moves with a velocity fully double 
that of the general storm, and it is probable that the centre 
of its motion is not more than half the height of the former; 
and, as it is known that the velocity of the current increases 
rapidly with the height, it is s^fe to say that the drift at the 
*^ power " of the tornado is not more than half that in the 
case of the general storm. It is also impossible to account 
for the motion of the tornado for more than a hundred 
miles, unless it has its own generating force, through the 
drift of the upper current. If the cloud is about three 
thousand feet high (not ah underestimate), the motion of 
the upper part will approximate double that of the lower, 
and, in spite of the utmost centrifugal action, it would in a 
few minutes be torn apart. The hypjothesis that the upper 
part breaks off, and re-forms itself in front, and afterward 
communicates its gyrations to the earth through a friction- 
less medium, must be regarded as one of the most strained 
that was ever advanced. This would break up the abso- 
lutely necessary continuity of the vertical ascending current, 
and would be fatal to the whole tornado theory. 

8. A SmiLARITT BETWEEN THUNDER-StORMS AND TORNA- 
DOES. — This view was advanced prominently in 1884, and in 
the past few years has become a most important factor in all 
discussions. It demands a notice by itself, which will be 
given later. 

It will be asked, Is not the foregoing a too severe setting- 
forth of the general weakness of tornado theories ? Is not 
there some good to be gotten out of such theories, even if 
there abe some points not fully settled ? I leave the ques- 
tions where they stand. I have not tried to overdraw the pic- 
ture. The essential weakness of such theories is a starting 
from insufficient data and reasoning regarding most com- 
plex motions in a region in which we have hardly a dozen 
reliable records. It may be put down as an undoubted fact 
that no great advance can be hoped for in such studies, ex- 
cept the abandonment of these theories, until we investigate 
carefully the region where all these disturbances are devel- 
oped. H. A. Hazen. 



ON THE GROUP OF METEORITES RECENTLY DISCOV- 
ERED IN BRENHAM TOWNSHIP, KIOVVA COUNTY, 
KAN.i 

About four years ago the farmers of Brenham Township 
ploughed up a number of heavy objects, which they used to 
weight down haystacks and for other such purposes, as they 
would have used bowlders. It was discovered in March last that 
these were not common rocks, but an interesting group of mete- 
orites, numbering over twenty in all, weighing together about 
2,000 pounds, and individually from 466 pounds down to one ounce 
each. They were found embedded at a slight depth in the soil, 
which here, for about one hundred feet in depth, is formed of a 
pleistocene marl, originally the bottom of an. ancient lake, scat- 
tered over a surface over one mile in length ; principally, however, 
in a square of about sixty acres. ^ 

What is now Kiowa County, Kan., five years ago formed parts 
of Edwards and Comanche Ck>untie8, and was occupied by large 
ranges and cattle-ranches. Brenham Township, or Township 27 
as it was then called, is in the north-western part of Kiowa 
Ck>unty, is covered by a high prairie with some areas of sand-hills, 

> First Aimounoed at the New Tork Aoademy of Soienoes, April 7, 1S80. 
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and has an altitude of about 220 feet above sea-level. Some 
drains of the head waters of the Medicine River and its tributaries, 
farther sooth, become ravines and valleys; and there a gravel 
occurs, the dibrU of miocene ** Loup Fork '' conglomerates. But 
on the high prairie not a stone of any kind is to be found: hence 
the ranchmen and settlers were greatly surprised at finding heavy 
rocks or stones projecting through the prairie sod. 

Several years ago, Mr. Davis, a lawyer at Greensburg, identilied 
these as meteorites; and although the farmers had known this for 
a long time, yet, strange to say, no importance was attached to 



The history of some of these pieces is quite remarkable. The 
85.72-pound piece was found on the Evans place, was lost, and 
again found in a hole made by some hogs under a barbed-wire 
fence. The 75-pound mass was used by Mrs. Kimberly to hold 
down a cellar-door or the cover of a rain-barrel. No. 8 was used 
to keep down a stable-roof. The 466 pound mass (called by the 
farmers the *< moon meteorite ") was covered by only three inches 
of soil, and broke a ploughshare when it was struck. Appar- 
ently none of the maasea were buried to a greater depth than five 
or six inches. 




FIG. 1.— PRAIBIB LAND, KIMBEBLT FARM. 



them until Mrs. Kimberly applied to Professor F. W. Cragin, of 
Washburn University, in the early part of March. It was not 
until the Idth of March that Professor Cragin secured four of these 
masses. » 

They were nearly all found by being struck by mowing-machines, 
ploughshares, corn-cultivators, or other farm implements. Over 
twenty distinct masses have been reported ; but it is very evident, 
from the weight and other facts, that some have been noted sev- 
eral times over. 



The 101.5-pound, the 71.5-pound, and the 55-pound maseies were 
found four years ago by a cowboy, when the ranch had not yet 
been occupied by settlers, and was simply used as a cattle-range. 
He was unable to move them to the <* Green's Stage Station," now 
Greensburg, eight miles distant, and so buried them in the gulch 
a mile north-west of the " fVancisco Claim." About a year after- 
ward he became ill, and died; but before his death he communi- 
cated the burial of the ** three strange rocks," as he called them, 
to two of the settlers, who succeeded in finding them and bringing 
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The townships are reckoned from the base-line, the 40th parallel; 
and the ranges, from the 6th principal meridian, which crosses 
Ejinsas about longitude 97^ 80' west of Greenwich. 

Brenham Township (27) Is made up of thirty-six sections, each 
one mile square, numbering from No. 1 to No. 36. The meteor- 
ites seem to have been scattered north-east and south-west, and to 
have covered an area over one mile in length. Some of the mete- 
orites fell on the east half of the north-west quarter. Section 27, 
Township 28, Range 17, west of the 6th principal meridian. 



them to the new town of Greensburg about a year after his death. 
The 55-pound mass was carried over by a neighbor, who used it 
to weight down his haystack. 

Professor Snow of Lawrence, Kan., visited Kiowa County sev- 
eral times, and the last time obtained the 101.5-pound mass in the 
streets of Greensburg, the county seat, where it had lain for several 
years in front of a lawyer's real-estate office. 

The exterior of all the masses shows the characteristic pitting. 
The surfaces have all been more or less oxidized by exposure to 
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the elements, eliowing tbat the fall ia not recent, and that tiie 
original mass was made of crjetalline iron as well as of iron lilted 
with crystals of oliviDei in other words, the masses show two dis- 
tinct groupB. or these, the MG-pouod and the 75-ponnd ones are 
nickeliferoiis iron of a highly octahedral structure and cleavage, 
and are caillites, while the others are meteoric Iron containing 
olivine, and belong lo the group known as " pallaaites." 

The lai^^ mass, a paUasite, weighs 466 pounds, or 311.818 
kiloe. It is thick, Bligtatl; Battened, triangular in form, somewhat 
heart-shaped, and measures through the longest part 61 centime- 
tres, or 24^ inches; across the widest part, 43 centimetres, or 19 
inches; and in the thickest part, 87 centimetres, or 14i Inches. It 
is covered with large indentations measuring 10x6x3 centimetres. 
The coating is more or less oxidieed, bat the olivine is perceptible 
in all parts of the mass. 

The dimensions of the 845-pound maa (1S6.818 kilos) are 
60x37x29 centimetres, or 28fxl4iXlU inches. It is slightly arch- 
shaped, is an iron with many pittinge, and shows the characteristic 
magnetic oxide of iron crust. 

The 21t-pound mass (9S.909 kilos) is somewhat rounded, with a 
circular depression on one side. 

There are two masses weighing 125 pounds (S8.663 kilos) and 
54.96 pounds {25.084 kilos) respectively. 

The lOl.S-pound mass (4S. 186 kilos) is almost round, measuring 
85X26X37 centimetres (ISlxlOixlOt inches). The exterior is 
evenly pitted, and the centre of each pitting is an olivine crystal. 

The 75 pound one (34,09 kilos) is an iron, and measures 
32x231X15 centimetres (12}x8jX5{ inches). It is in shape like a 
pear or ham, covered with lai^ plttings. .The crust has been 
changed somewhat by weatheriag. 

The 71.S-ponnd mass (33.485 kilos (measures 37x38x23 centi- 
metres (10tx9x8j^ inches). It is a jagged, Irregular square, and 
shows olivine crystals all over the exterior. 

The 00-pound mass (37.373 kilos) measures 86x21x17 centime- 
tres (14}X8X6( inches). It is an elongated, rounded piece, with 
one large Bat side showing large spaces filled with olivine. 

The40-poand mass (18.181 kilos) measorea 33x21x21x18 cen- 
timetres (SjX&tx8ix5i inches). It is of irregular shape, with one 
large projecting point. 

The 86 pound mam (16.368 kilos) measures 23 x 22 x 16 centime- 
tres (8^x81x6} inches). It is a flattened spheroid, containing 
some olivine, but almost entirely iron, showing large pittings like 
the 75-pound or the 34S-pound masses. 

There are also about a dozen small masses weighing 13, 7, 6, 5, 
8, and 1 pounds each, and a few weighing only one ounce each. 
The 211 and 6 pound masses belong to the University of Minne- 
sota; the 135-pound mass, to Harvard University; the 54.96-pound 
mass, to the University of Kansas; the others are in the collection 
of the writer. 

The specific gravity of the masses is very variable, and was 
found tobeasfollowa: of the 6-pouod mass, 5.17; 40-pound mass, 
6.41; 71.5-pound mass, 5.33; 75-pound mass, 7.37; 34S-pouod 
mass, about the same density as the 75 pound mass; 466-ponnd 
mass, about the same density as the 71.5-pound maaa. 

The following analyses of the Kiowa meteorite were made by 
Mr. L. Q, Eakins in the laboratory of the United States Oeolc^- 
eal Survey: 



Hie iroHlahrilllantwblte. enclosing the troilite, and summndtag 
theolivine crystals. Occasionally small etched surraces show deli- 
cate figures like that of the Linnville Mountain meteorite. 

Troilite exists plentifully in rounded grains from one to five 
millimetres in diameter, and in thin folia mixed with and sur- 
roundit^ the olivine crystals, as well as ratming into and filling 
small spaces in the body of the iron, either as flat plates or 
rounded masses. Severat flat circular plates (crystals?) of grafA- 
ite two millimetres in diameter were observed. 

The olivine crystals are very brilliant, and break out entire, the 
faces OD many of them being distinct enough to measure the an- 
gles. The spaces from which they toeak are highly polished, 
showing every crystal face with a mirror-like polish; and in th« 
centre there is a coating of a shining black mineral that is jet 
black in color, and crushes into a jet black powder. 

Many of the olivine crystals are in two distinct zones, — the inner 
half a bright transiHrenli yellow, the outer a dark-brown Iron- 
olivine. In reality this dark zofie is an intimate mixture of the 
troiUte and the olivine, as the analysis by Hr. Eakins and a mi- 
croscopical examination of the crystals by Mr. J. 8, Diller of the 
United States Qeological Survey fully proved. 

This group of meteorites, which has recently come lo me for 
description, posseesee more than ordinary interest, on account both 
of the peculiar composition and structure, and also of the un- 
doubted ethnological relation. It is especially interesting becaose 
of its probable connection with the meteoric iron found in the 
Turner moanda. 
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The specific gravity of the iron freed from olivine was found 
to be 7.98 at 38.4° Celsius; of the olivine, 8.876 at 28.2C. 



FIO. 8. — SECTION OF UBTBOBIC IBOK. 

In the spring of 1833, Professor F. W. Putnam found on the 
altar of mound No. S of tbe Turner group of mounds, in the little 
Miami valley. Ohio, several ear-ornaments made of iron, and sev- 
eral others overlaid with iron. With these were also found a 
number of separate pieces that were thought to be iron. They 
were covered with cinders, charcoal, pearls (two bushels were 
found in this group of mounds), and other material, cemented by 
an oxide of iron, showing that the whole had been subjected to a 
high temperature. On removing the scale. Dr. Kennicutt found 
that they were made of iron of meteoric origin.' One of the pieces 
weighed 28 and tbe other 52 grams. 

In the autumn of 1883 a mass was foand on the altar of mound 
No. 4 of this same group, which weighed 767.5 grams (27.35 
onnces). Dr. Kennicutt suggested that these were all parts of 
some larger meteoric mass. The results of the investigation wei« 
published in connection with the description of the Atacama me- 
teorites, because in structure they approached more closely to the 
latter than to Chose of any other occurrence known of at that 
time. Id the Liberty group of mounds in the same valley. Pro- 
fessor Putnam found a celt Ave inches long, and in another of 
the Turner mounds an ornament Ave inches long and three inches 
wide, made also of the same meteoric iron. 

The Carroll County meteorite was found in 1880, about three- 
quarters of a mile from Eagle Station, Carroll County, Ky. , ten miles 
from tbe mouth of tbe Kentucky River, and about seven miles in a 
direct line from both the Kentucky and the Ohio Rivers. The dis- 
tance to the Turner mounds, where Professor Putnam found the me- 
teoric iron and tbe ornaments made of it, is atxiut sixty miles. 
The mass, which weighed about 80 pounds, or 86.5 kilos, was 
rusted on the surface to a depth, in some places, of 10 to 13 milli- 

!■ ISth kud ITtb Beporti of the Pettkod; Maseom ot Arohvolosr, p. 881. 
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metres; and deep pile, some 3 centimetres across, are observed in 
spots where grains of olivine have probably drofqwd out. The 
meteorite was largely made up of fine yellow transparent olivine, 
resembling that of the famous Pallas iron, with a specific gravity 
of 4.72. 

Takiog the specific gnvity of the iron at T.6, and that of the 
olivine at S.8, we find that the "famer mound meteorite coDHiala 
of about three parts of olivine to one of iron. Several of (he Kiowa 
masses have about the same oonstitution. For comparison, see 
the analyses of the olivine and iron from the Tomer mound,' here 
given, and of the Kiowa meteorite, given above. 
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When the Carroll County iron was described by the author in 
tbe American Jom-nal of Science (vol. xxxiii., March. 1887), it 
was suggested that^he pieces of the meteorile fonnd by Professor 
Putnam in the Uiami mounds had probably been taken from that 




FIQ. 1. — T0BKER HOUND MSTBOBITE. 

mass, since no other olivine meteorite ttad up to that time been 
found in North America; while that of Carroll County coniained 
a large percentage of olivine, even greater thsn the Little Miami 
specimen. Very little cutting had then been done on the Carroll 
County mass; and it proved, on being cut. not to be a pallaeite, 
but a brahinite variety of meteorite. In the Little Miami valley 
meteorite are embedded circular grains or crystals of olivine; 
whereas that of Carroll County consista of a mass of olivine in 
which the iron serves as a filling between the crystals. When a 
section was cut from the Kiona County material, however, there 
appeared no doubt as to the identity of this fall with that of the 
mass from which the ear-rings were made which were found in 
the mound. In both the Kiowa County and the mound specimens 
the body of tbe meteorit« is iron, in whlcii are embedded circular 
masses or crystals of olivine. The fact that in connection with 
the large Kiowa County masses a number of small portions, 
weighing from half a pound to sis pounds each, were found, 
makes it very probable that a small mass, weighing perhaps three 
or four pounds, had been conveyed by the Indians to the Ohio 
valley. Probably the two ear-rings in the collection of Mr. War- 
ren K, Moorehead, which were recently found by him at Fort An- 
cient, O., may have been made from a part of tbe mass weighing 
767.5 grams, which is now in the Harvard University collection. 

I must here express my indebtedness to Professor F. B. 8now 
for information, and particularly to Professor Robert Ray for aid- 
ing me in procuring many of the meteorites and assisting espe- 
cially to obtain exact data by visiting the place of finds, and to 
secure the illustration ; as also to Mr. L. Q. Eahins for making, 
and to Professor F. W. Clarke of the United States Oeological Sur- 
vey for his courtesy in having made in the Survey laboratory, 
the analyses of the iron and olivine of the Kiowa County meteor- 
ite. Qborqe F. Kunz, 

< Kennloatt. IBtb end ITth Bcporta of the Peabodr Muwnm ot AnIuaologT, 
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*,* CorreipinuttHlt are rtquelted to be OM brie/ OM poMiMe. TIta uniter'w natu 
It in all eatet rmiirrd ot proof of good/aitli. 

Tike editor vilibe gtad to publlA any queritt eoneonanl with the character 
of IhejoMrmil. 

On requett^ tteenty eoplet 0/ the HMtnber eontalning hit communication toOi 
b» fumiAed free to ann corrttpondtnl. 

The International Congress of Geolc^sta- 
WlLI. you kindly permit me to publish my correction of an er- 
roneous statement on p, 461 of tbe last (May) nnmber of the 
American Naturalittf I fear ibat it will he quoted by other pe- 
riodicals, to the injury of those who are quite ionooeDt. The 
statement is to the effect (1) that the director of the United Stales 
Oeological Survey, Major Powell, moved that the meeting of tiie 
International Congress of Oeologists appointed for Philadelphia 
should be held in Washington; and (2) that tbe motion waa car- 
ried in committee by the votes of members of the United States 
Oeological Survey, who were present in such numbeis as to con- 
stitute a working majority of the committee. 

The statement is particularly unfortunate, and unjust to Major 
Powell, seeing that he was not the mover of the resolution, and 
that he voted against it, after speaking against it, giving hie rea- 
sons why he was strenuously opposed to the congress meeting in 
Washington. As a member of the American commitl«e of ar- 
rvngements for the congress, I was present at the meeting in 
Washington at which the voting took place, and can tberefwe 
testify to Major Powell's opposition, both then, and afterwards in 
conversation. Furthermore, I lake upon myself the responsibility 
of the change of tbe meeting-place of the congress from Philadel- 
phia to Washington, if such a change occurs: for I made the first 
motion; namely, that the local Philadelphia sub-committee (of 
which I bad been made, against my protest, chairman) be dis- 
charged; which motion was carried. After some discnaston, tbe 
next motion was then made (not by Major Powell), not that the 
congress should meet in Washington instead of in Philadelphia, 
but that tbe secretary of the committee should be instructed to 
express tbe sentiment of tbe committee (that the congress shoald 
meet in Washington, and not in Philadelphia) to the secretary of 
the executive bureau of the congress in London, in which alone 
power was vested ad interim to discuss and- decide such points. 
It was understood, that, if a majority of the American committee 
should express such a sentiment, the bureau abroad would be 
pretty sure to order the change of place of meeting. Major Pow- 
ell opposed such an expression of sentiment, and urged that noth- 
ing should be done by the American committee to cause such an 
action abroad. I myself urged that there were reasons for my 
belief that a meeting in Philadelphia would be a failure, and 
gave the reasons; and I stand ready to repeat them, in Science 
or elsewhere, if called upon to do so. What I wish to say here, 
however, is that Major Powell, instead of advocating the motion 
and getting it paeeed by tbe assistant United States geologists 
present, opposed it, and would have defeated it if he could. In 
fact, it was only passed by a vote of seven to three (if I recollect 
aright), all the other members of the committee abstaining from 
voting either for or against it. By rule of the committee tbe secre- 
tary was then instructed to obtain by correspondence the votes 
pro or con of all absent members, as, until this be done, tbe 
chairman of the. committee, Dr. Newberry, cannot declare the 
motion either carried or lost. What tbe bureau abroad will then 
do about it, no one knows. My own hope is that tbe bureau will 
revoke the order for an American meeting of the conitrese, and 
appoint some European capital instead of either Pbiladelphia or 
Washington. But. if there must bo a meeting next year in 
America. I trust that the bureau will see the propriety of holding 
it as usual in the capital of the country, which is also, ia our 
case a s in Europe, tbe chief centre of physical science. 

J. P. Lesutt. 
PhiUdetphih Jane 7. 

Counting Bacteria. 

I SHALL feel ronch obliged if observers who havehad experience 
with the different methods of counting bacteria in water will give 
their views as to the most reliable method. 

Chlos(o, June I M. D. CWKLL, M.D. 
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Triple Rainbow. 

Within a few months we have been twice favored with the 
following rainbow combination. In each case it occurred just 
before sunset. Two complete arcs rested on the mountains on 
one side, and descended into the valley of the Rimac on the other, 
while in the centre was a complete circle of smaller size. The 
point of observation (A) is 6,500 feet above sea- level. To the east 
are mquntain-ranges rising to the Cordillera in the background. 
At the times of observation there were high clouds yielding a 



At a point an eighth of a mile nearer the sun, and hence far- 
ther from the cloud, only the two superior arcs were visible. 
Mount Harvard, Peru, April 88. SOLON I. BaILEY. 
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gentle rain, by which undoubtedly the two ordinary arcs were 
caused. At the same time, however, a low, light cloud was 
drifting through the valley between A and B, and reaching 
nearly to the observer. 

In this cloud the circle was formed. The indistinct shadow of 
the observer's head appeared at the centre (O), and the lower part 
of the circle was slightly obscured by the shadow of his body. 
The colors of the circle were not so brilliant as those of the arcs 
above. The circle also appeared less distant; but this apparent 
difference of distance was not so marked but that at first glance 
the three bows seemed to belong to the same system. 



Pictorial Africa, its Heroes, Missionaries and Martyrs, New 
York, Fleming H. Revell. 4«. 

Henry M. Stanley, By ArIhub Montefiore. New York, Flem- 
ing H. Revell. 16". 75 cents. 

These two books, both of which are by English authors, are in- 
tended as popular accounts of African discovery. The first, which 
is anonymous, is to a considerable extent a compilation, and gives 
a summary of most of the noted discoveries in the Dark Continent 
during the past hundred years, from those of Bruce and Mungo 
Park down to recent times. Stanley's work is but lightly touched 
upon, while that of Livingstone is described at great length, the 
compiler of the book being much interested in Christian missions. 
The volume contains a good deal of information about the various 
regions of Africa, their inhabitants and products; yet, as we have 
said, the work is popular rather than scientific, and it has the 
defects as well as the merits that popular books are apt to have. 
It is illustrated with a large number of engravings. 

The little volume on Stanley's explorations is an abler work, and, 
though intended for popular reading, gives, nevertheless, a very 
good account of the various expeditions that Stanley has made, 
and of their most important results. It opens with a brief history 
of his early life, which shows clearly that the experiences he went 
through in those days helped to train him in the habits of self- 
reliance and ready resource that were after vi-ard to be so useful to 
him and to the world. His trips to Abyssinia, Persia, Coomassie, 
and elsewhere are briefly noticed, and then begins the story of his 
great discoveries on the Kongo and elsewhere, closing with his* 
arrival at Zanzibar with Emin Pacha. Mr. Montefiore's narrative 
covers all the more important incidents of the various expeditions, 
with special regard to their geographical and political significance. 
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**The story is a piquant, good-humored, entertain- 
ing narrative of a canoe royage. A neater, prettier 
book is seldom seen/^— Ltt^rar]^ World, 

"This is a sprightly narratire of personal inci- 
dent. The book will be a pleasant reminder to 
many of roueh experiences on a frontier which is 
rapidly receding." — Bovtwi TraTMcript. 

" The picture of our desolate North-western terri- 
torr twenty-five years ago, in contrast with its 
ciyillzed aspect to-day, and the pleasant features of 
the writer^s style, constitute the claims of his little 
book to present attention/'— 2^ DiaX. 
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and cODTe;8 a good deal of InforinatioD in a BmaH'compus. As him to healtb. The bneinees of Uacmillan ft Co. in this dtj will 
a popular account of 8tniile7's work, it ia worth; of oommenda- hereafter be carried on by Hr. George P. Brelt, who was ap- 
tion. pointed to the management on June I, upon his father's retire- 



AMONG THE PUBUSBEBS. 
The latest issuea of the Modem Science Eatayiat, devoted to 
p<^nilar evolution essays and lectures, are as follows: No. 2S, 
"Evolution of Arms and Armor," bf John C. Kimball; No. 20, 
"Evolution of the Mechanic Arts," by James A. Skillon; and 
No. 37, "Evolution of the Wages System." by George Ounton. 

— D. C. Heath & Co. will soon publish editions of three of 
Holi^re's comedies, — "Le Tartuffe," '' Le Bourgeois Oentil- 
homme," and "Le Hedecin Halgr^ Lui,'' edited by F. E. A. 
Gasc. 

— Readers of "Robert Elsmere" will be interested to fl ad in Dr. 
G. P. Fisher's "Nature and Method of Revelation," just issued by 
the Scribners, a chapter devoted to the discussion of the reli- 
gious views of Matthew Arnold as advocated by Mrs. HumphVy 
"Ward in her novel. 

— The interest in meteorology is on the increase in Russia, and 
by the entt of this year or the beginning of next Ibe Geographical 
Society proposes to start a monthly meteorological journal called 
Meteorogifeaki Wjettaik. Friends of meteorology are requested 
to inform the society of their intention to aubecHbe to it. If a 
sufficient number of subscribers can be obtained, the journal will 
be started.' It will pay great attention not only to bibliography, 
but also to reviews, and extracts from meteorological works in 
Bussia and abroad, and to the applicationa of meteorology to ag- 
riculture, hygiene, etc. 

— One of the popular writers in France to-day is M. Imbert de 
Baint Amand. During the past few years be baa wriiten a series 
of interesting biographical volumes relating to the famous women 
of the French Court, which have paeaed through numerous French 
editions, and are now being translated into English by Mr. T. S. 
Perry for the Scribners. The first two volumes, entitled "The 
Wife of the First Cousul," and " The Esppy Days of the Empress 
Marie Louise," have already been pubHshed. The next volume, 
" Marie Antoinette and the End of the Old Regime," will appear 
at an early date, and other volumes are in preparation. 

—Mr, George E. Brett, who established the Nsw York branch 
of Hacmillan & Co. twenty years ago, and who sacceesfuUy man. 
aged it until his retirement from duty on the 1st of this month, 
died at bis residence in this city on Wednesday, June 11, of con- 
sumption. He had been ailing for several montRs, but his many 
friends bad hoped that his wellreamed test would soon restore 



— Dr. Newman Smyth's new book, entitled " Personal Creeds," 
just published by the Scribners, aims to show men "how to form 
a working theory of life." It appeals to the class of individuals 
who, while uikable to accept every tbing they have been taught 
in religion, would not miss the best faiths implied in right living. 

— Following in the line of the large English publishers who 
have opened agencies to the United Stales comes the announce- 
ment that the Religious Tract Society of London are also about to 
establish a depository in this country. Mr. Fleming H. Revell 
(New York and Chicago) has tieen appointed sole agent for the 
society, and will supply both the wholesale and retail trade from 
both points. The publications of the Religious Tract Society are 
by no means conQned to "tracts." On the other hand, they are 
among the lai^est publishers in Great Britain of fine illustialed 
gift books, works of travel, science, healthy fiction, and popular 
juveniles, as well as most valuable theological and devotional vol- 

— The University of Pennsylvania has begun the publication of 
a series of monographs on philosopbicat themes, tbe first of which 
is entitled "On Sameness snd Identity," by George 8. Fullerton, 
pToteseor of philosophy in the university. He begins by calling 
attention to the different senses of the word "same," and tbe 
confusion that Often flows from not attending to Ihe distinction 
between them. He then proceeds to distinguish what he believes 
to be seven different meanings of the word, explaining each of 
them at such length as seems to bim necessary. Having thus set 
forth bis own views, he devotes (ho rest of his work to a criti- 
cism of other Ibinkera for tbeir ambiguous use of Ihe term, deal- 
ing with various writers from Heniclitus lo the present day. Far 
our part, homerer, if we wanted examples of the confusion of 
thought resulting from a misuse of tbe word in question, or from 
want of attention to its different meanings, it is to the pages of 
Mr. Fullerton's work that we should go. For instance, there is 
no difference between the second and fourth cases of sameness 
that he enumerates, while in the seventh case there is no same- 
ness at all. Th£ grand defect of the book ia that its aatfaiw has 
no consistent theory of tbe ego and tbe external world. He de- 
nies that we have any immediate knowledge of these things, but 
whether tbe things themselves really exist or not is a point about 
which he does not seem to have made up bis mind ; and in conse- 
quence of this his discussion of sameness and identity is full (rf 
miatakee and in 
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cures now include disease of the lungs, kidneys, 
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This new method of "one remedy for one 
disease " must appeal to the common sense of 
all suSerers, many of whom have experienced 
the ill effects, and thoroughly realize tbe ab- 
surdity of the claims of Patent Medicines which 
are guaranteed lo cure every ill out of a single 
bottle, and the use of which, as statistics prove. 
Aai tuinid mart ttumathi than aUvhel. A cir- 
cular describing these new remedies is sent free 
on receipt of stamp lo pay postage by Hospital 
Remedy Company, Toronto, Canada, sole pro- 
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AppAUchiui MonntMa Club, Boiton. 
Jane 11. — F. O. Carpenter, The Appa- 
lachian Hountain STSlem in North Caro- 
lina; F. H. Chapin, The San Juan Moun- 
tains, South-western Colorado; the presi- 
dent spoke concerning the meeting held 
May 34, for the preservation of natural 
acenery and historical sites in Maasachusette. 
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Sufferers are not generally aware that these 
d[seases are contagious, or that [hey are due to 
the presence of living parasites in the lining 
membrane of the nose and eustachian tubes. 
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table physicians as injurious. A pamphlet ex- 
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le tilbe I 
back step by step by the light ol tht 
tlon& and other eTidence, aa tar aa poealtdeT 
has already presented to the public aome reaaone 
for belieTlng the Cherokaee were moaud-bnilders, 
bat additional eTldenoe bearing on tbe subject has 
been obtained. A more careful study of the Dels- 
van tradition respecting the Tallegwi satisfies Mm 
that we flare In the Bark Record (Walam Olum) 
Itself proof that they were Cherokees, He thinks 
the mounds enable ns to traee baok their line of 
migration btoo beyond their resldenoe In Ohio to 
the western bank of the Mieei»«l|ipl. The object Is 
therefore threefold: 1. An lllustntlon of the re- 
Teree method of dealing with prehistoric subjects : 
2. Inoldental proof that some of tbe Indlaos were 
mound-buUden : S. A slndy of a single tribe In tbe 
light of the monnd testimony. This work will be 
Impartant oontrlbutlon to the literature of tbe Co- 
lumbian discovery which will doubtless appear 
during the coming two years. 

Ready at an tarty dale. 

THETORR&DO. 

By H. A. Haebn, 12°. )1. 

Professor BaieD Is one ot tbe prominent meteor- 
ologists connected with tbe United States Signal 
OfBoe. In this work he reviews our present iDfor- 
mation as to toraadoes, seaecely orltlclBlng some ot 
the opinions held lo regard to tbem up to thie time. 
Mo one has given a more careful study to these de- 
structive storms than has Profeeaor Haieo, and bis 
book will prove a decided oontrtbutlon to the 
world's knowledge. 
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THE CHEROKEES IN PRE-COLUMBIAN TIMES. 

IV. 

Having traced back the tribe by the mound evidence thus 
far along the traditional line of migration with strong prob- 
ability of being correct, we are prepared to take another 
backward step. As will be observed by the careful reader, 
reliance has been placed in this investigation upon what ap- 
pear to be indications of peculiar customs. Connection \^ith 
the group of which the great Grave Creek tumulus forms a 
prominent feature seems to be established, thus verifying the 
ancient **oration," or traditibn, of which Haywood speaks. 
Allusion has also been made to the similarity, in some re- 
spects, of the works of the Kanawha group to those of Ohio, 
but there is more to be added on this point. Not only does 
it appear that it was a custom in both these sections to en- 
close the bodies of the dead in bark, to bury in wooden 
vaults, and to form at the bottom of mounds basin-shaped 
clay masses which have received the name **altars," but 
also to arrange wooden vaults the same way in the tumuli, 
and to build other structures similar to each other in form. 

In confirmation of the statement in reference to the 
wooden vaults, attention is called to the description by Mr. 
H. L. Reynolds, in a recent bulletin of the Bureau of Eth- 
nology, of a mound he explored in Paint Creek valley, Ohio. 
This is the ''square truncated mound'' shown on No. 1, Plate 
XXL, "Ancient Monuments,'' which, by its close proximity 
to the combined square and circular enclosures known as the 
'^Baum Works," is supposed to bear some intimate relation 
thereto. 

As the description has been published, it is only necessary 
here to allude to such portions as have a bearing on the 
question before us. 

At the time it was measured by Messrs. Squier and Davis 
it was a hundred and twenty-five feet in diameter, and fifteen 
feet in height. Since then its annual disturbance by plough 
and freshet has reduced the height to twelve feet, and in- 
creased the diameter to a hundred and forty. The same 
agencies have likewise destroyed its pyramidal form, so that 
now it resembles an upturned basin. It was composed, for 
the most part, of clay mottled with black loam, and in some 
places with patches of a grayish, plastic lime. The promi- 
nent feature is the evidence that two large wooden vaults, 
or structures of some kind, had been built here, one above 
the other, as in one of the Kanawha niounds heretofore de- 
scribed. Both of these structures had been built of upright 
posts, five inches in diameter and ten inches apart, forming 
a regular circle thirty six feet in diameter. The lower circle 
consisted of a single series, but the upper of two, eighteen 



inches apart, the outer series standing directly over the posts 
of the lower structure. 

Separating the two structures was what the explorer terms 
*'a thin, sagging streak of burnt clay," but which reminds 
us strongly of the basin-shaped clay beds found in the 
mounds of East Tennessee and Kanawha valley. Here and 
there upon its surface were traces of black wood-ashes and a« 
small quantity of white bone-ashes. Horizontal timber 
moulds, smaller in size than the posts, filled, in places, with 
charcoal, could be seen distinctly lying against the inside of 
each line of posts. These appear to have been cross-beams 
or stays used for bracing-purposes. On the east side there 
was a break in each circle, of three feet two inches, in which 
there were no post-moulds. Within each circle, at different 
depths, and placed without any apparent regularity, were 
several skeletons Lying on the natural surface of the 
ground, running from the base of the lower series of posts 
toward the centre of the circle, were the remains of logs 
about eight inches in diameter. Directly over these timbers 
was a horizontal layer of decayed and burnt wood or bark, 
averaging half an inch thick. Notice should also be taken 
of the fact that this mound is on the lower level near the 
creek, — in fact, is one step or terrace below the bridge land- 
ing, — and is almost yearly surrounded by water from the 
overflow. 

It is true that this mound shows some indication of being 
comparatively recent: in fact, Mr. Reynolds found in it a 
small piece of bone which he thought had been shaped with 
a steel knife. This supposition, if accepted, would seem to 
be incompatible with the theory that attributes works of this 
type to the Cherokees. We give the data, however, as they 
are, and will present our explanation further on. 

We observe in this mound the somewhat unusual arrange- 
ment df one wooden structure above another, seen elsewhere 
only in the Kanawha and Grave Creek groups; we also no- 
tice that in each case the walls of these structures are formed 
by standing the timbers upright. There is, however, one 
particular worthy of note, in which those of the Ohio mound 
differ from the others; to wit, the much larger size of the 
former, suggesting the possibility that they were council- 
houses, and not vaults. But should this conclusion be 
adopted, we find parallels in the customs of the Cherokees 
and mound-builders of the Cherokee district. 

Mr. Lucien Carr of Cambridge, Mass., explored a mound 
in Lee County, Va., in which were found indications of a large 
circular or oval wooden structure. From his description, as 
given in the ** Tenth Annual Report of the Peabody Mu- 
seum," we take the following extracts:— 

''The mound in question, a truncated oval in shape. 



366 



SCIENCE. 



[Vol. XV. No. 385 



stands alone on a gentle slope; and, having been in cultiva- 
tion for many yean, the wear and tear of the plcMigh and 
the gradual weathering-away of the summit made it impos- 
sihle to get at its exact measurements. A careful examina- 
tion, however, showed it to be about three hundred feet in 
circumference at the base, and nineteen feet in height. . . . 
On the top was a level space, oval in shape, the diameters 
being respectively about fifteen and forty feet. At a dis- 
tance of eight or ten feet from the brow of the mound, on 
the slope, there were found buried in the earth the decaying 
stumps of a series of cedar-posts, which, I was informed by 
Mr. Ely, at one time completely encircled it. He also told 
me that at every ploughing he struck more or less of these 
posts, and, on digging for them, some six or seven were 
found at different places, and in such order as showed that 
they had been placed in the earth at regular intervals and 
according to a definite plan. On the top, in^ the line of the 
greatest diameter, and near the centre of the mound, another 
and larger post or column, also of cedar, was found. . . . 
The location and regularity of these poets, and their position 
with reference to the central column, would seem to show 
' that the summit of the mound at one time had been occu- 
pied by some sort of a building, possibly a rotunda or coun- 
cil-chamber, as the ground plan answers to the description 
of one which Bartram found in the town of Co we on the 
* Tanase ' River among the Cherokees, the very people who 
formerly held all this section of coautry.^- 

In the mound, and within the circle of posts, several 
skeletons were found placed irregularly and at different 
depths, as in the case of the mound opened by Mr. Reynolds. 
Mr. Carr further remarks that ''there were found scattered 
about everywhere, throughout the whole of the upper half 
of the excavation, in different places and at various depths, 
beds of ashes, burnt earth, and charcoal, — usually cedar or 
chestnut, — sometimes one above and overlapping the other, 
with an intervening stratum of earth of greater or less 
thickness.^* 

This is an important and interesting fact in comparing 
the works of the different sections alluded to. 

Indications of similar structures were found in some three 
or four mounds explored by the bureau assistants in East 
Tennessee. In one case the series of posts was found at 
considerable depth, showing that earth had been added sub- 
sequent to its erection. 

Adair says that '^ every town has a large edifice which 
with propriety may be called the mountain house in com- 
parison of those already described. But the only difference 
between it and the winter house or stove is in its dimensions 
and application. It is usually built on the top of a hill, and 
in that separate and imperial state-house the old beloved men 
and bead warriors meet on material business, or to divert 
themselves and- feast and dance, with the rest of the 
people." 

The winter houses referred to were, according to his state- 
ment, made as follows: a sufficient number of strong, 
forked posts were fixed deep in the ground ^'at a propor- 
tional distance, in a circular form, all of an equal height, 
about five or six feet above the surface of the ground ; above 
these they tie large pieces of the heart of white oak. . . . 
In the middle of the fabric they fix very deep in the ground 
four large pine posts in a quadrangular form." 



According to Mr. Moeney, — who has furnished the writer 
with some particulars on the subject in addition to what are 
fonsd in his pi^r heretofore mentioned,— on account of the 
sanctity attached to the location in the minds of the people, 
a new town-house was usually built upon the site of the old 
one. The Cherokee town-houses were necessarily located in 
the immediate vicinity of a stream, and where there was 
about it a level area. The reasons for this were (1) that the 
dances were held around and about these public houses, fre- 
quently beginning inside, and ending on the level area 
around them; and (2) ceremonial bathing formed an im- 
portant part of the proceedings connected with their sacred 
dances, such as the green-corn dance and the medicine 
dance, where the wl^ole body of the performers came out of 
the town-house to the water, and, after certun ablutions, 
returned thereto. It was necessary, therefore, that the 
building should be near a stream. As the level areas in 
their narrow mountain valleys are often overflowed, it is 
quite probable that in order to place these sacred houses 
above the floods, they were, as stated in tradition, located on 
artificial mounds. '* Moreover," adds Mr. Mooney, *' the 
town-house was the depository of numerous ceremonial ob- 
jects which could not readily be removed in a sudden emer- 
gency. And, as it is said traditionally that a sacred fire 
was kept burning on a peculiar hearth excavated in the cen- 
tre of the earthen floor, this could not be removed from the 
hearth-place, and hence some provision for its protection was 
necessary." 

Whatever may be the opinion entertained in regard to the 
relation of the mound-builders of the different sections to 
each other, or be thought of Mr. Mooney's suggestions, it 
must be admitted that the above statement gives a satisfac- 
tory reason for placing the pyramidal mound of the Baum 
Works, Ohio, on the lower level near the creek, rather than 
on the higher level occupied by the square and circle. 

In confirmation of Mr. Mooneyes statement, we find the 
following in 'Adair's *' History." Speaking of the Chero- 
kees, he says, '* Their towns are always close to some river 
or creek, as there the land is commonly very level and fer- 
tile, on account of the frequent washings off the mountains, 
and the moisture it receives from the waters that run 
through their fields. And such a situation enables them to 
perform the ablutions connected with their religious worship." 

Another respect in which the Kanawha works resemble 
those of Ohio is the presence among them of enclosures, some 
of which are approximately true circles. There is also 
among the former a true ^' hill-fort," located on the top of a 
bold and partially isolated headland, overlooking the valley 
for some miles up and down the river. 

We have now, as before stated, travelled back along the 
path of migration to the Ohio region, the mound testimony 
agreeing substantially at every step with the traditions. As 
we now enter a well-known field which has been somewhat 
thoroughly cultivated by archaeologists, and which is con- 
sidered, in the minds of many antiquarians, sacred ground, 
we are aware that we must move with cautious steps, as any 
attempt to bring forward a new theory in regard to the 
ancient works of this region is attended with more than ordi- 
nary risk. It will therefore be appropriate to introduce at 
this point some general considerations which have a bearing 
on the questions at issue. 
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One result of the more recent explorations and stady of 
the aneient works of the mound region is the conviction that 
the mound-hnilders were divided into numerous trihes, 
though helonging substantially to the same culture state, 
which was of a lower grade than that attained by the people 
of Mexico and Central America, and apparently somewhat 
less advanced than that of the Pueblo tribes of New Mexico 
and Arizona. However, there are no data to justify the be- 
lief that they pertained to different **races/^ using this term 
in its broad and legitimate sense. This assertion will^ of 
course, be questioned by some of our archsaologists who base 
their conclusions in reference to this subject on the forms of 
the skulls. Without entering into a discussion of this ques- 
tion, which would draw too heavUy on our space, and is not 
appropriate at this point, it may be asserted, with the assur- 
ance of being sustained by. the facts, that the study of the 
forms of mound-builders* skulls has not been productive of 
any satisfactory^ results bearing upon the question of races 
or nationality. This is shown by the remarks of Mr. Lucien 
Carr, in his paper on the * 'Crania froba Stone Graves in 
Tennessee," published in the ' 'Eleventh Annual Beport of 

■ 

the Peabody Museum :" — 

''Names, however, are of but little import: the one cen- 
tral fact is to be found in the presence in these graves of 
skulls, which, after excluding those tabulated as distorted or 
much flattened, are shown by their measurements to belong 
to the two extremes of classification, and which cannot be 
brought into the same group without doing violence to all 
ideas of craniology. If the terms 'dolichocephalism* and 
^brachycephalism' mean any thing, then the^e two forms of 
skulls are to be found here, and there is no .method of meas- 
urement suflSciently elastic to include them both under one 
head. This fact is by no means new or novel, though it has 
not been many years since Dr. Morton and anthropologists 
of his school stoutly maintained the uniform brachy cephalic 
type of crania among all the American aborigines except the 
Eskimo. Of late years, however, the contrary opinion, so 
ably advocated by Dr. D. Wilson, has been steadily gaining 
ground, and to-day there is little hazard in saying that it is 
generally received. But the evidence furnished by this col- 
lection seems to lead still farther; and we are required not 
only to admit the existence of different forms of skulls, ai^ 
there well might be in different tribes,. but also to conclude 
that they are to be found among the same people or peoples 
living under the same tribal organization, much after the 
fashion in which they are to-day known to exist among the 
composite peoples of our great commercial cities. This is 
hardly in accord with the opinion generally held as to the 
purity of race in prehistoric times; but it seems impossible 
to avoid the conclusion, if it be admitted that the fact that 
these skulls were found buried together indiscriminately in 
the same style or set of graves in the same mound, and so 
far as we can judge at or near the same time, is any proof 
that the^ belonged to people of the same tribe and race.'* 

It will be seen from this conclusion of one best qualified 
to express an opinion* on this subject, that a classification of 
the mound-builders upon the forms of the skulls is not only 
unsatisfactory, but is misleading and valueless. That the 
people found inhabiting the continent at the time of the Co- 
lumbian discovery may have been, and probably were, de- 
rived from different races, is not denied. Possibly the 



mound-builders of the section herein designated the '^mound 
region'' may have been derived from different races; but, if 
so, this cannot be determined by the crania found in the 
mounds of the Mississippi valley. Indications of tribal pe- 
culiarities, of variations in local customs depending on en- 
vironment, and perhaps traces even of customs peculiar to 
certain stocks or families, are observed in the ancient works 
of the region indicated, but nothing whatever to suggest 
different races. This is a bold and venturous statement to 
make, in view of what has been published on this subject; 
nevertheless the writer feels justified in making it, and be- 
lieves that the data, when thoroughly studied, will sustain 
him. 

The evidence of division into tribes is found in the nu- v 
merous indications of intertribal warfare, such as the works 
of defence of various kinds met with in different sections. 
For instance, there are the hill-forts of Ohio, of which Fort 
Ancient is a well-known example. No one has ever doubted 
that these were constructed for defence. Nor is it likely the 
other enclosures, such as the circles, squares, and octagons, 
would have been ascribed to any other object but for the 
introduction of the theory of a semi-civilized, mound-build- 
ing race, with its priesthood and religious ceremonies. As- 
sume that the authors were the ancestors of the Indian tribes 
found inhabiting the country, and the idea of this overpow- 
ering religious influence vanishes at once. The enclosures 
of New York, Michigan, Kentucky, Tennessee, south eastern 
Missouri, and the Gulf States, are admitted to be 'defensive 
works. In addition to these, there are in many places de- 
fensive walls and embankments across projecting spurs, pe- 
ninsulas, and river bends. Village sites are also often found 
in positions which could have been selected for no conceiva- 
ble reason except that they might be easily defended against 
attack. 

The only reasonable explanation of these facts, and of the 
evidences of different customs found in the mounds, is that 
the mound-builders consisted of different tribes. Even in 
the comparatively limited area of Ohio are found abundant 
evidences of the presence of different tribes, and of succes- 
sive occupation by different peoples. The same thing is true 
also of the areas embraced in eastern Iowa, Wisconsin, Illi- 
nois, Indiana', and Kentucky; but, on the other hand, wes- 
tern New York, a strip along the lake border of Ohio, and 
the Cherokee region of East Tennessee and western North 
Carolina, appear to be exceptions to this rule. 

As the connection indicated between the works of the 

» 

Kanawha valley and those of Ohio relates primarily to the 
sepulchral and so-called ** sacrificial mounds," and second- 
arily to the geometric enclosures of the type found in the 
Scioto valley, attention is called to the latter. 

Forty years ago, Messrs. Squier and Davis, while admit- 
ting that some of the enclosures of this State were built for 
defence, advanced the theory that a large number of the 
earth-works were designed for sacred or religious purposes, 
and places for performing superstitious rites, — a view which 
has generally been adopted by subsequent writers. That 
this theory was based upon#a preconceived notion held by 
these authors, is apparent from the following statement in 
'* Ancient Monuments: " '* We have reason to believe that 
the religious system of the mound-builders, like that of the 
Aztecs, exercised among them a great, if not a controlling. 
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influence. Their government may have been, for aught we 
know, a government of the priesthood^— one in which the 
priestly and civil functions were jointly exercised, and one 
sufficiently powerful to have secured in the Mississippi val- 
ley, as it did in Mexico, the erection of many of those vast 
monuments which for ages will continue to challenge the 
wonder of men." 

Dr. Daniel Wilson not only takes the same view in his 
'* Prehistoric Man," but expands and emphasizes it. He 
even goes so far as to assert that the earth-works of the 
Iroquois present, in some respects, a greater contrast to 
those of the mound-builders (of Ohio) than the latter do to 
the elaborate architecture of Mexico and Yucatan. '^They 
form groups," he continues, '^of symmetrical enclosures, 
square, circular, elliptical, and octagonal^ with long connect- 
ing avenues suggesting comparisons with the British Ave- 
bury, or the Hebridean Callernish ; with the Breton Carnac, 
or even with the temples and sphinx avenues of the Egyp- 
tian Eamak and Luxor." 

If we lay aside all preconceived notions of a highly cul- 
tured race of mound-builders with a priestly hierarchy, and 
study these remains in the light of such data as we possess, 
instead of looking^ at them through the halo of a finely 
wrought theory, the inappropriateness of such comparisons 
becomes apparent. What shall we say of the attempt to 
compare the dirt walls of these groups of combined circles 
and squares with the great temple of Karnak, termed by 
Fergusson ^* the noblest effort of architectural magnificence 
ever produced by the hand of man "? of likening the simple 
earthen parallels, thrown up perhaps with wooden spades, 
to the avenue of crio sphinxes, and the magnificent, columned 
hall of the Egyptian temple ? In what respect do these 
earth- works of the mound-builders resemble the palace at 
Palenque, or Casa del Gobernador and House of the Nuns at 
Uxmal? It is only necessary to put the question: the reply 
is self-evident. Yet the writer just quoted, who may be 
taken as the leading representative of the school to which he 
belongs, sees, in some respects, less contrast between these 
two classes of structures than between the earth- works of the 
Iroquois and those of the mound- builders of Ohio. 

Omitting, perhaps, a dozen geometrical works, the enclos- 
ures of Ohio, New York, and other sections, are admitted 
to be for defensive purposes, and are of a character conform- 
able to savage life. And in reply to Dr. Wilson it may be 
truly affirmed, that if we compare the larger work on Plate 
XIX. of '' Ancient Monuments " — which is in the immediate 
vicinity of the celebrated " Mound City," Ross County, Q. — 
with that on Plate II. of Squier^s ''Aboriginal Monuments 
of New York," the similarity is so marked (except in size) 
that one might be substituted for the other without bringing 
into, or omitting from, the, former group any important char- 
acter. Yet here is what was considered by the authors of 
'' Ancient Monuments " pre-eminently the sacred or religious 
city of the Ohio mound-builders; and, what is worthy of 
mention, the accompanying enclosure, so like that of New 
York, has a central mound, which was examined by Messrs. 
Squier and Davis, and pronounced by them '' clearly a place 
of sacrifice." 

A number of such general resemblances between the 
works of the two sections could be pointed out ; yet it is ad- 
mitted that the two classes of remains bear evidence of being 



the works of different tribes, but not of different races, or of 
peoples in such widely different culture states as to justify 
Dr. Wilson^s extravagant statement. 

The complicated group, consisting of circles, a square, octar 
gon, and parallels at Newark, is unquestioiHibly the most noted, 
as well as the most extensive, of its class in the mound section. 
As these cover an area estimated at two miles square, what, 
it may well be asked, must be the estimate of the size and 
population of the village that required such an extensive 
system of works devoted to religious services and supersti- 
tious rites ? The great circle at Avebury, England, the most 
extensive of the so^^dled druidical structures of Europe, 
embraces only about thirty-six acres; while here is an octa- 
gon enclosing fifty acres, one circle including twenty, 
another thirty, and a square embracing twenty acres. The 
race-track, buildings, and other appurtenances of the Fair 
Association of a county containing probably a hundred 
thousand inhabitants are enclosed in a single one of these 
circles. If these were but places where games were held 
and religious ceremonies performed^ where are we to find 
the indications of the immense village that required such 
vast amphitheatres ? 

It is remarkably strange that the mound-builders of cen- 
tral and southern Ohio alone, of all the ancient peoples of 
the mound region, should erect such extensive structures 
devoted to religious observances; that here alone the priestly 
influence should have been sufficiently powerful' to produce 
such results. How is the development of this sacerdotal 
element in this limited area to be accounted for? 

It is true that a few of these enclosures are remarkably 
correct geometrical figures, and present a puzzling question 
to the archaeologist; but the usual explanation, that the 
authors were a people in a much higher state of culture 
than the Indians, serves but to increase the difficulty. On 
the one hand, it is only necessary to suppose that they were 
built for defence, and that 4>he Indians of s^ certain tribe and 
era had learned the art of laying off correctly circles of 
large size, and the problem is solved. But, on the other' 
hand, the supposition of a highly cultured race, capable of 
forming these figures by means not within the reach or capa- 
city of the more advanced Indians, introduces a host of still 
more troublesome questions. That the ancient works of the 
Southern States and of New York are to be ascribed to the 
Indians, is too clearly established by historical and other 
evidence to be longer denied ; and it is even admitted, that 
associated with the prehistoric monuments of the valleys of 
the Muskingum, the Scioto, Brush Creek, the Little Miami 
and Big Miami, are mounds and works of later times, some 
of which were made by the historic tribes or their immediate 
ancestors. Notwithstanding this supposition of a much 
earlier occupation by a veritable mound-buildiug people of 
advanced culture, there are works here ascribed to this peo- 
ple which pcesent no indications of greater age than some 
of those attributed to Indians. How is this to be accounted 
for on the latter theory? 

The fact, well known to all archaeologists, that minor 
works of art are found in these typical monuments of the same 
character as those obtained from mounds attributable to the 
Indians, pi'esents another question difficult to answer on 
this theory. The '^Monitor" pipe, or pipe with broad base 
running out in front and behind the bowl, is considered 



June 20, 1890.] 



SCIENCE. 



J69 



typical of the people who built the "aacriOcial mouods" and 
"aacred encloaurw" of Ohio; yet, according: to Adair, the 
Cherokeea made pipes of preciself this pattern, as he says 
"the fore part of each commonly runs out with a sharp 
peak, two or three fingers brond aod a quarter of an inch 
thick, on both sides of the boxl ' ngthwise; they cut aereral 
pictures with a great deal of^t ■ '. and labour." This seems 
not only to connect the buildeis of these typical Ohio works 
with the Indians, thus presenting a difficult problem for the 
advocates of the above theory to solve, but forms another 
atrong link in the chain of Cherokee history we are trying 
to follow. There are other difficulties in the way of this 
hypothesis which< our limited space will not permit us to 
present. There are other questions, bowersF, relating to 
these enclosures, which require notice here, as they have 
some bearing on the theory advanced in this paper, and 
must affect to some extent the conclusions reached. 



This is probably implied in the Walam-Olum, where it is 
stated that "the Talega towns were too strong," 

If the encloBuroB are defensive works, they present noth- 
ing incompatible with the theory herein advanced, but 
ratber tend to confirm it. Even supposing they were in- 
tended for sacred or superstitious usee, they must have been 
constructed for the purpose of defending the gathered as- 
sembliea from sudden attack by enemies. Take, for exam- 
ple, the Baum Works shown in Fig. 1, Plate ZTX., of the 
"Ancient Uonuments," and copied in our Fig. 9. For 
what purpose were the walls built, except for defence? Is 
it to be supposed that they were intended solely as sitting- 
places for the spectators? Those around the square alone 
would have seated eight or ten thousand persons, and the 
wall of the circle as many more; yet the remains present no 
indications of an extensive vill^e. We may also ask, with 
good reason, why one enclosure was square and the other 
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It is believed that the evidence presented will be accepted 
as sufficient to justify the supposition that the Tallegwi of 
tradition must be identified with the Cherokees, and that 
they formerly lived in the Ohio valley. Having shown that ' 
the people of this tribe built mounds in their historic seat, 
and were in all probability the authors of the Kanawha and 
Grave Creek works, it is reasonable to conclude that they 
built mounds and constructed other works during their resi- 
dence in Ohio. If this be admitted, their identification with 
the Tallegwi would indicate that, during their long .contest 
with the Delawarcs and Huron -Iroquois, they built defen- 
sive works, as it is stated in Heckewelder's version of the 
tradition, that "the enemy [the Tallegwi] fortiBed their 
large towns aod erected fort iB cations, especially on large 
rivers and near lakes, where they were succeasively at- 
tacked, and sometimes by the allies" (the Delawares and 
Iroquois). Although it is to be presumed that this is some- 
what colored to conform to Jhe interpretation of the narra- 
tor or author, there can be little doubt that the Tallegwi 
erected defensive structures in order to resist their enemies. 



circular, when the builders must have known that the latter 
afforded the better chance of observing the ceremonies. Are 
we to assume that different enclosures were made for the 
different kinds of rites and games? The only reasonable 
conclusion, even under the supposition that these were 
"tabooed" or sacred places, is, that the walls were built for 
defence, and, as Atwood judged from his discoveries, were 
stockaded. But this brings up the inquiry, "Why were the 
sacred grounds enclosed, while the village remained without 
defensive walls!" 

Although it is not probable that all the mystery connected 
with these structures will be explained away, yet the sup- 
position that they were defensive works of people in the 
same culture grade as the Indians simplifies the problem, 
and enables us to present at least a partial explanation which 
is consistent with other data susceptible of interpretation. 

Referring again to the Baum group shown in the figure, 
what is more likely than that the square enclosed the village, 
and the circle the maize-field! On the pyramidal mound 
was the council-bouse, within and around which the cere- 
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monial dances were held: and near by was the creek in 
which the ablutions were performed. The conncil-hoase in 
this case was not in the village ; the latter being built near 
the hills, contiguous to cool springs of water, thus rendering 
the distance from it to the creek too great for the conven- 
ience of the bathers. The writer is aware that this expla- 
nation will not apply in full to all the enclosures of this 
type, as the conditions are not the same in all the localities: 
and it is more than likely that the customs of the villages 
varied to some extent, although pertaining to the same 
tribe. The probable differences in the age of the villages, 
and the modifications of customs, are also to be taken into 
consideration ; nevertheless this supposition gives us a key 
that will unlock most of the mystery of these works. They 
are in most cases located near a stream, and consist of a 
square or octagon with its gateways and protecting mounds 
surrounding the village, and a circle enclosing the corn-field. 
As a rule, the small circles, which may have been places of 
amusement and ceremony, are outside of the large enclos- 
ures. Even at Fort Ancient, which no one doubts is a de- 
fensive work, the supposed race-track and principal mounds 
are outside, though the crescent, in front of which the cere- 
monial rites were performed, is within the fort. 

[Ckmtinued on p. 87S.] 



NOTES AND NEWS. 



Some curious electrical phenomena were observed, according 
to a writer in the (hemische Zeitung, in a stearin and ceresin 
manufactory in Italy. One evening four vats of white ceresin 
(which is a paraffine obtained from ozokerite) containing about 
600 kilograms each, were being stirred to cool. When the point 
of solidification was nearly reached, the electric light of the place 
accidentally went out; and, to the surprise and alarm of the rather 
Jgnorant workmen, the mass of ceresin was observed to give pale 
sparks on the slightest motion. If the hand was brought near, 
loud sparks nearly two inches long were obtained. The phenom- 
enon lasted over half an hour. 

— Some interesting explorations have been made in connection 
with the famous Adelsberg Cave. The Vienna correspondent of 
the London Daily News says that variotis citizens of Adelsberg, 
wishing to ascertain whether the Ottoker Cave, discovered a year 
ago at some distance from Adelsberg, was in any way connected 
with the great cave, followed the course of the subterranean river 
Poik. It was known that forty years ago a party of explorers 
had their progress barred by a large lake, and the present adven- 
turers therefore carried with them a boat. Having successfully 
crossed the body of water mentioned, they came to lofty galleries 
through which the river flowed. It was possible to walk on the 
banks of the stream, but at intervals it expanded into small lakes, 
and the boat had to be used. At last the gallery branched into 
two corridors, one of which the stream rendered impassable, 
while the other was high and quite dry. The boat was dragged 
up, and the party proceeded. After crossing a fourth lake, the 
largest they had met, they found that the Ottoker Cave had been 
reached. The journey through the galleries lasted six hours. 
The explorers saw that they had by no means penetrated to the 
remotest parts of the grotto, and there is evidently still a wide 
field for discovery. 

— We learn from Engineering of May 80 that the Chatillon- 
Oommentry Steel Company have for some time past been experi- 
mentinf? with gun-tubes, projectiles, and armor-plates of steel 
tempered in lead. The process is simple, the steel being raised to 
a red heat and then plunged in a bath of molten lead, where it is 
allowed to cool gradually. The beneficial effects of this treatment 
are very marked, the elastic limit, breaking stress, and percentage 
elongation of the material being all increased. Actual tests of an 



armor plate thus tempered, 10 8 inches thick, which was tested 
at St Jacques by firing at it with a 8.75-inch gun, showed that 
the penetration in the tempered plate was much lees than in an 
untempered one. The value of this test is, however, somewhat 
discounted by the fact that the power of the gun was much be- 
low that required for penetrating the plate, as the striking velocity 
of the shell was only 1,800 feet per second, and its penetration in 
wrought iron would therefore be only about 4.85 inches. 

— At the instance of Professor Otto Pettersson of Stockholm, a 
hydrographic expedition has t)een arranged; the professor himself 
and Baron Oscar Dickson finding the necessary funds, with some 
assistance from two Swedish marine insurance companies. The 
expedition, which will start from Gothenburg, comprises the sal- 
vage steamer **Skandinavien/' the gunboat **Alphild,*' the pilot 
steamer **6oteborg,*' and the two steamers * 'Them is" and ''Iris.*^ 
Men of science will be found on board all these steamers, and 
samples of water and measurements of temperature will be taken. 
The Skagerak and the Kattegat, which are to be the places of 
operation, have been divided into different sections. The appli- 
ances were tested at Stockholm the other day, says Engineering 
of May 80, and gave great satisfaction. They comprise an appa- 
ratus constructed by Professor Ekman for bringing up water 
from a depth of up to three hundred feet, furnished with a 
warmth -isolator; a turbine apparatus by the same gentleman for 
bringing up samples of water from any depth, and fitted with 
one of Negretti and Zambra's deep-water thermometers; and sev- 
eral appliances for similar purposes constructed by Commander 
Arwidsson, very quick in their mode of operating, but not in- 
tended for any great depth nor for very large samples. 

— Some sea- urchins are known to live in cavities in rock ; andf 
the diameter of the cavity is often wider than that of the en- 
trance, so that the animal could not leave its home or be taken 
out without injury. On the IVench coast of Croisic (Lo^er 
Loire) may be seen thousands of urchins thus ensconced in the* 
granite rock, which is rich in felspar and quartz. The animals,, 
it is not doubted, make and widen the holes for themselves; but 
the question how has not been satisfactorily answered. Chemical 
solution of the rock seems excluded, considering tx>th the nature 
of the latter, and also that no acid which could be thus used has 
t>een proved to exist in the urchin. The matter has been studied 
lately by M. John, and in an inaugural dissertation he explaina 
the effects by mechanical action. With the so-called * 'lantern of 
Arbtotle,*' as given in Nature of May 29, the animal probably 
bites the rock. The sucker feet are also attached, and a rotatory 
motion is imparted to the body ; the prickle points, with the lan- 
tern, gradually wearing down the surface. These cavities afford 
a shelter to the urchins against the action of the waves. An at- 
tempt is made to conceal them by means of mussel and other 
shells. • The rocks in which the cavities occur are in general 
thickly covered with calcareous algSB. It has been thought that 
possibly these decompose the rock, itnd so facilitate the work of 
the urchins. M. John, however, finds no such chemical relation; 
but atmospheric agencies, he considers, may help the work of 
boring. A number of other animals are known to penetrate rock,, 
and it is supposed that they do it also in a mechanical way. M. 
Forel described to the Vaudois Society of Natural Sciences how, in 
the hard limestone of Constantine, Algieri«, Helix aspera was^ 
found in holes four to Bve inches in depth. 

— It was natural to suppose, that, as heat weakens the strength 
of a steel magnet, the susceptibility of a magnetic substance would 
increase with a fall of temperature, as also that bodies which ii> 
ordinary thermal conditions are neutral to magnetic influence, 
would exhibit magnetic properties if cooled down sufficiently. 
This point, says Engineering of May 2, was dwelt upon by Dr.. 
Hopkinson in his remarkable address to the Society of Electrical 
Engineers, and was also mad» the subject of experimental demon- 
stration by Mr. Shelf ord Bid well in his recent discourse on mag- 
netic phenomena at the Royal Institution. The substance used 
was an alloy of nickel and iron. Both these metals are magnetic: 
at ordinary temperatures, but the alloy is perfectly neutral. A 
permanent magnet is unable to lift a strip of it; but, if cooled a 
few degrees below zero, the strip is at once strongly attracted by 
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the magnel. It ie ioferred that all metals would exhibit magpietic 
properties if cooled below this critical temperature; but of this, in 
the words of Dr. Hopkiuson, *' we have at present no indication." 
Mr. Bid well also used on this occa<«lon the very delicate apparatus 
which he has constructed for accurately studying the effects of a 
varying magnetizing force on bars of iron. He took up the subject 
where Joule left it in 1845, and showed that the bar lengthens at 
first, then contracts, becoming ultimately shorter than its original 
length. Joule'b greatest magpietizing force was 120 C.G.S. units; 
Mr. Bid well has carried his to 1000 C.G.S. units. The correspond- 
ing elongations and contractions were rendered plainly visible to 
a numerous audiefice in the usual optical way by the motion of a 
spot of light upon a distant screen. 

— Tlie M^gineering and Mining Journal of June 14 is authority 
for the statement that small metallic articles, such as buttons, 
buckles, clasps, etc., have different colored films produced on them 
by various methods. Some of these are known as oxidized silver. 
Bainbow ^^olors are produced on brass buttons by stringing them on 
a copper wire by the eyes, and dipping them in a bath of plumbate 
of soda freshly prepared by boiling litharge in caustic soda, and 
pouring it into a porcelain dish. A linen bag of finely pulverized 
litharge or hydrated oxide of lead is suspendediu the solgtion, so as 
to keep up the original strength of the solution. While the buttons 
are in this solution, they are touched one after the other with a plat- 
inum wire connected with the positive pole of a battery until the de- 
sired color appears. The galvanic current employed must not be 
too strong. The colors are more Inrilliant if they are heated after, 
they have been rinsed and dried. Colored films are more con- 
veniently produced upon bright brass by different chemicals, by 
painting with them, or by immersion. For example: golden yel- 
low is obtained by dipping in a perfectly neutral solution of acetate 
of copper; dull grayish green, by repeatedly painting with very 
dilute solution of chloride of copper; purple, by heating hot, and 
rubbing over with a tuft of cotton saturated with chloride of anti- 
mony; golden red, by covering with a paste of four parts of pre- 
pared chalk and of mosaic gold. In covering an article with any 
colored bronze in powder, it is first rubbed with a very little lin- 
seed-oil, and the bronze dusted evenly over it from a dust-bag. It 
is afterward heated in an iron pan to about 480^ F. In recent 
times, small articles are also roughened by dipping in strong nitric 
acid ; and, after washing and drying, they are coated with a rap- 
idly drying alcohol varnish that has been colored yellow with 
picric acid, red with fuchsine, purple with methyl violet, or dark 
blue with an aniline blue. This gives the desired color with a 
beautiful metallic lustre. The latter colors are not very durable, 
and are for inferior good?. 

— The report of Arthur W. Winslow, State geologist of Mis- 
souri, states that the detailed mapping of the coal-fields has pro- 
gressed with little interruption. Field-work has now been ex- 
tended over nearly four hundred square miles, and the results 
have been plotted on the preliminary sheets, and are now being 
transferred to the final sheets. On May 8, Mr. Gilbert Van Ingen 
reported at the office of the Missouri Geological Survey. He is 
detailed by the United States Geological Survey to assist in pale- 
ontologic work in Missouri. He has been at work during the 
greater part of April in Pettis County. Detailed mapping was 
prosecuted during the early part of the month in south-eastern 
Missouri, and about seventy square miles have been covered. 
Work on the building-materials and clays of St. Louis was vigor- 
ously pushed during the latter half of April. Along with a study 
of the origin and distribution of the clay deposits and of the eco- 
nomically important limestones, inquiry has been made into the 
nature and extent of the dependent industries. About two-thirds 
of the stone-quarries have been visited, and nearly all of the clay- 
works. An idea of the magnitude of the interests involved may 
be gathered from the following approximate statement of the 
number of works in and about St. LoiMs: eight fire-brick and 
sewer-pipe manufactories, forty common and pressed brick manu- 
factories, six potteries, one terra -cotta manufactory, two terra- 
cotta lumber manufactories, forty stone-quarries. The value of 
the annual output of the clay industries is at present in the vicin- 
ity of three million dollars, and that of the stone-quarries cannot 



fall far short of one million. In the laboratory nearly all of the 
samples of mineral waters ooUected during April have been ana- 
lyzed, and the results will soon be ready for publication. In ad- 
dition, some seventeen lots of specimens sent in by outside parties 
have been identified and reported upon, and a few analyses of 
coals and iron ores for survey purposes have been made. 
Preliminary inspections have been made in Platte, Clinton, 
Crawford, «nd Morgan Counties. In Platte and Clinton Counties 
are coal-beds of economic value, but their mineral watera 
and chiys also deserve attention. There is every probability 
that the 23-inch coal-bed mined at different points in the vicinity 
of Leavenworth, Kan., as well as others found at different 
depths, extends under these counties. Its depth below the sur- 
face at Leavenworth is about seven hundred feet, but eastward into 
Missouri it must rise progressively towards the surface. The ex- 
act determination of these points, as well as the definition of the 
limits of the bed, cannot be made until systematic and detailed 
work is done in these counties. In view of the extensive devel- 
opment of the coal industry at Leavenworth close to the Missouri 
line, and in view of the probable establishment in the future of a 
similar industry in Missouri near the Kansas line, provisions 
should be made in the near future whereby encroaohment of 
mining operations from a property in one State upon a property 
in the other State shall be prevented. In Crawford County iron 
ore still occupies a prominent place among its mineral products. 
Some of the deposits of this ore are, however, exhausted, and 
others are approaching that condition. The demand will before 
very long be urgent for new sources of supply. The conditions 
are such, in this and adjoining counties, as to justify the expecta- 
tion that systematic and thorough geologic work may lead to the 
discovery of other deposits; and it is the intention to institute 
such work as soon as the means and the demands upon the force 
of the survey will permit. Operations Ipoking to the develop- 
ment of zinc and lead mining are also in progress. In Morgan 
County there are prospects of a revival in lead-mining, and this 
in a more thorough manner than has been the case in past years. 
A profitable industry may be built up there if the developments 
are made cautiously and under competent direction, such as will 
lead to a knowledge of the origin of the ore, and such as will 
guide one in selecting localities for prospecting. The survey is 
not at present in a position to give specific advice on such mat- 
ten, however, and cannot do so until detailed local work is fin- 
ished. 24inc-mining is also being started in Morgan County, 
notably at the ** Big Three Shaft," about five miles south-west of 
Versailles. 

— A petition was lately presented to the Medical Assembly of 
the Grand Duchy of Baden by the German Women's Association 
of Leipzig, praying that women might be admitted to study medi- 
cine. The assembly passed a resolution declining to take any 
step in the matter, on the ground that women are unfit for the 
learned professions, and especially for that of medicine, and, 
moreover, that the latter is already overcrowded. Herr Arnsber- 
ger, the ministerial councillor representing the government, said 
the question was not yet ripe for solution. He also pointed out 
that the matter was one for the decision of the imperial authori- 
ties, not for that of the individual states. A similar petition has 
recently been presented by the same association to the Weimar 
Landtag, in which the ladies ask to be admitted to the University 
of Jena, not only to study medicine, but with the view of qualify- 
ing for appointment as scientific teachers. 

— DufSeld Osborne, author of **The Spell of Ashtaroth," has 
written an article on surf -bathing for the July Seribner, which 
will contain practical directions and sketches showing how to 
avoid the dangers of the surf, and how to get the most pleasure 
out of it. 

— Messrs. John Wiley & Sons announce as in preparation 
''Mechanics of the Machinery of Transmission," being Vol. IH., 
Part I., Section II., of ''Mechanics of Engineering and Ma- 
chinery," by Dr. Julius Weisbach, edited by Professor Gustavy 
Hermann, and translated by Professor J. F. Klem, Lehigh Uni- 
versity, Bethlehem, Penn. « 
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[Continued from p. 870.] 

In some cases, as at the Liberty Township Works (* ^An- 
cient Monuments/^ Plate XX.), a special arrangement seems 
to have been made for this purpose. Here we see a connected 
third circle, much smaller than the other two, in which is a 
crescent and mound; there is, however, a little exterior cir- 
cle. We notice here that the square or village site is near 
the bluff from whence springs issue. 

The square of the Seip Works (* ^Ancient Monuments," 
No. 2, Plate XXI. ) and of that figured in No. 3 (same plate) 
are next the stream, as there were no springs in reach. 

The complicated group at Newark, of course, presents fea- 
tures difficult to explain; but it is apparent that there 
were two villages, probably established at different times, 
but both occupied from the time the latter was built until 
the whole was abandoned. The octagon is near the creek, 
but its position was doubtless selected on account of the 
spring near its northern corner. The southern circle, E^ 
was possibly a place devoted chiefly to ceremonies and 
games. One line of parallels seems to have been a passage- 



way from one village to another. It is appttrent from their 
courses and the topographical features of the area tliat none 
of these guarded ways were intended for race-tracks. That 
the small, circular enclosure F, known as the * 'Observatory 
Circle," was not sufficient in extent to supply the villages 
with bread, is admitted : hence it was necessary to assume 
th^t there were unenclosed fields, probably on the land 
north of the group, between the parallels running east and 
west, and in the area east of the pond. It is possible that 
the space between the two lines of parallels, running east 
and west, was partially occupied by dwellings, especially 
that portion on the upper, level land. These suggestions are 
of course largely speculative; nevertheless, if .there be any 
truth in the tradition of the Tallegwi, it is probable that 
here they made their first determined stand after defeat in 
open battle. The people of other villages, not enclosed, prob- 
ably fled thither, and joined in erecting fortifications and 
defensive walls. Be this as }t may, it is apparent that they 
belong to the same type as those in the Scioto and Paint 
Creek valleys, and may be ascribed to<*the people who built 
the latter. That they were defensive seems to be estab- 
lished by the considerations presented, and others which 
might be urged did space allow us to offer them. It is ap- 
parent to any one not biassed by a preconceived theory, who 
will study these works carefully, that their characteristics 
are essentially aboriginal: in other words, there is nothing 
in their form or construction contradictory to the theory of 
their Indian origin, except it be the single fact that a few of 
them approach very nearly to true geometrical figures. 
That it was a custom among the Indians north and south to 
build circular enclosures and forts, is fully attested by the 
historical records ; it is also known that some of the Indian 
forts in the northern section were polygonal, especially 
those built by the Iroquois tribes. Numerous instances can 
be cited where villages were surrounded by fortifications in 
both these forms. 

The suggestion that the circles adjoining squares were 
built around maize-fields is not original with the writer, as 
it had already been presented by Lewis H. Morgan, in his 
*' Houses and House Life of the American Aborigines." 
He remarks, that *' with respect to the large circular enclos- 
ures, adjacent to and communicating « with the squares, it is 
not necessary that we should know their object. The one 
attached to the High Bank Pueblo contains twenty acres of 
land, and doubtless subserved some useful purpose in their 
plan of life. The flrst suggestion which presents itself is, 
that as a substitute for a fence it surrounded the garden of 
the village in which they oultivated their maize, beans, 
squashes, and tobacco. At the Minnitaree village a similar 
enclosure may now be seen by the side of the village, sur- 
rounding their cultivated land, consisting partly of hedge 
and partly of stakes." Whether these dirt walls were mere 
supports to stockades is a question not yet settled; neverthe- 
less it is probable they were surmounted by stakes, or sup- 
ported a wooden fence or screen of some kind. The fact 
that the ditch is here usually on the inside cuts but little 
figure in the discussion, as we find this to be the case in 
many works which are undoubtedly of a defensive character, 
as Fort Ancient, and the circular enclosure in Iowa shown 
in Plate II., ** Fifth Annual Report of the Bureau of Eth- 
nology." In fact, this wss consistent with the Indian mode 
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of warfare. Lonj^ tells us, in the account of his expedition, 
that sometimes they would hastily dig a trench, throwing 
the dirt on the danger side, and thus form a defensive har- 
rier. 

Whether the hill-forts are to be attributed to the authors 
of the circles and squares is doubtful: in fact, the indications 
appear to lead to the opposite cooclusion. Certainly there 
is no reason for supposing that Fort Ancient, Fortified Hill, 
and other works of this character in the Miami valleys, were 
built by this people. The writer is inclined to the belief 
that they are the work of the Shawnees, but cannot under- 
take at this time to give his reasons for this opinion. 

As the so called ''altars'' form a link in this historic 
chain, we may as well remark here that the names '^sacrificial 
mounds*' and '^altars," implying human sacrifice, have been 
brought into use without even the shadow of evidence 
therefor. As Morgan has truly observed, '' there is no pro* 
priety in the use of either of these terms, or in the conclu- 
sions they would force us to adopt. . . . These clay beds 
were not adapted to the barbarous work." Possibly they 
may have been places where prisoners were' burned, which 
was the chief sacrifice offered by Indians. The basin-shaped 
•clay beds of the Kanawha and East Tennessee mounds seem 
to have grown out of them, and their uses were probably 
similar. Ctrus Thomas. 

[To be continued.] 



THE ROYAL SOCIETY OF CANADA. 

.The eighth annual meeting of the Royal Society of Canada is 
just over; and, from the interest manifest in the four sections 
into which that Bociety is divided, no better proof of the growth, 
usefulness, and success of such an organization can be desired. 

Of forty-three papers which were presented, either read in ex- 
tenWy in abstract, or by title, no less than twenty of them treated 
on scientific topics, while the remainder were devoted to histori- 
cal, political, and literary sabjects. 

Sections IH. and IV. of the Royal Society are specially devoted 
to the sciences: the former embracing the mathematical, physical, 
and chemical sciences; the latter, the geological and biological 
sciences. A list of the papers read in these sections was pub- 
lished in i^cience of June 6. 

The character of the papers read in the section of the ideologi- 
cal and biolof^ical sciences were all of a high order, and interest- 
ing discuBsions took place. Dr. G. M. Dawson, assistant director 
of the Geological Survey, was president, and for his inaugural 
delivered an address upon the "Meeozoic and Tertiary History of 
the Rocky Mountain Region of Canada," in which the geological 
history of the Cordillera is traced from the triassic period to the 
close of the tertiary, and special reference is made to the process 
of development of the surface features of the region, together 
with the changes in elevation of the land at different periods. 
Another paper by Dr. Dawson, which can be regarded as a sup- 
plement to the foregoing, gave a very succinct sketch of the gla- 
cial history of the Rocky Mountain region of Canada, bringing 
the subject-matter to date. These two papers were followed by 
another from the pen of Principal Sir William Dawson, on '*Fos- 
sil Plants from the Similkameen River and other Places in the 
Southern Interior of British i olumbia.'' The following is an ab- 
stract of this paper: — 

The deposits affording these |)1ant8 have been described by Dr. 
O. H. Dawson in the '^Report of Progress of the Geological Sur- 
vey of Canada for 1877-78" (pp. 130B, 166B). They are of lacus- 
trine origin, and underlie basalt and other volcanic materials. 
The beds holding well-preserved remains of plants are chiefly 
those composed of fine laminated clayey or silty material, which 
in some cases has been hardened by silicious matter which appears 
to have been derived from springs contemporaneous, or nearly so, 



with the date of formation of the beds. These deposits have been 
approximately assigned to the period of the miooene tertiary. 
The.f contain a number of species of fossil insects which have 
been described by Scudder (report above cited, p. I75B), and fossil 
plants, of which a provisional list was given in the same report 
(pp. 186B-187B). The present paper relates to additional collec- 
tions of plants from the Tulameen or North Fork of the Similka- 
meen, TranquiUe River, etc'., and which, while they extend our 
knowledge of the flora, tend strongly to confirm the miocene age 
of the formation, and to connect it with similar deposits farther 
north in Alaska. 

The object of the paper, *<Stratigraphical Notes on the Citadel 
Hill, Quebec" (in French), by L'Abb6 Laflamme, was to deter- 
mine the structure of the beds constituting the cliff at the citadel 
near the Dufferin Terrace, Quebec, where the *' land-slide " oc- 
curred in September, 1889, and thereby to ascertain the cause of 
the disaster^ Professor Laflamme pointed to imminent danger 
even at present, and the probable sliding-away of several feet 
of strata, which sooner or later must take place. A very inter- 
esting and animated discussion followed. 

The paper on ** Illustrations of the Fauna of the St. John Gioap, 
No. v.," liy G. F. Matthew, M. A., was a continuation of the paper 
of last year which described the fossils of the ' * Basal Series " (be- 
neath the St John group), and the new ones of Band C of Divis- 
ion 1 of the St. John group. The following points were discussed 
in this paper: (a) a description of the structure of the St. John 
basin, (b) a description of the new series in Division 1 of the St. 
John group and of newly recovered parts of others, (c) a descrip- 
tion of the tracks and organisms of Division 2, and (d) a descrip- 
tion of the fossils of Division 8. Peculiar tracks have been de- 
tected, which aj^ar to be those of radiate animals. A good 
many tracks have been observed in the sandstones and shales of 
Division 2, which are like those of the Eophyton sandstone in 
Sweden;* but it is thought that this resemblance is due to a 
similarity of conditions under which the above sandstones and 
those of Division 2 were deposited, as the Paradoxidea fauna un- 
doubtedly intervenes. 

Mr. £. Gilpin, commissioner of mines for Nova Scotia, in 
his paper on '* The Evidence of a Nova Scotia Carboniferous Con- 
glomerate," referred to the nature, source, and extent of the 
modern drift of Nova Scotia, and to the shingle beaches formed 
from it He described the carboniferous conglomerates of Cape 
Breton as consisting usually of detritus derived from local sources, 
and in Nova Scotia proper cited the conglomerates of the south 
side of the Cobequids, and of New Glasgow, as good examples of 
conglomerates formed from subjacent strata. The auriferous 
conglomerates of Gkiys River, Colchester County, were described, 
and the occurrence in it of bowlders referrible to pre-carbonifer- 
ous measures lying to the north was noticed. The inference sug- 
gested was that the modem drift-transporting agency, carrying 
to the Atlantic shore bowlders referrible to the Cobequids, was 
paralleled, at the opening of the carboniferous period, by a similar 
agency furnishing bowlders found in lower carboniferous con- 
glomerates at Gays River. 

The paper on *' Southern Invertebrates of the Shores of Acadia," 
by W. F. Ganong, was submitted to the Royal Society, and read 
by Professor L. W. Bailey of New Brunswick University. It 
opened with a sketch of the progress of knowledge of the distri- 
bution of marine invertebrate animals on the east coast of North 
America, from the time of the establishment of Milne- Ed wards^s 
'^Pennsylvanian Region'* in 1838, down to its division into the 
Syrteusian, Acadian, Virginian, and Carolinian faunae, as accepted 
by students to-day. Attention was then called to the well-known 
occurrence of southern or Virginian forms in the Gulf of St. Law- 
rence, at Sable Island, and at other points on the coasts of Acadia 
and Maine; and a table was given showing the twenty-five un- 
doubtedly southern species of mollusca. At least three Echino- 
dermata occupy these localities, mingled with the more north- 
ern forms. This anomalous condition cannot date far back, since 
post- pliocene deposits show no trace of it. Indeed, there is evi- 
dence to show that changes are still going on; and facts drawn 
from Indian shell-heaps, from dead beach and dead dredged shells, 
and from old books, all show that these southern forms had for- 
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merly a wider range tb^ now, and that they are gradually disap- 
pearing. The physiography of the coast of Acadia waa then dis- 
cueeed, the dietribation of currents considered, and evidence given 
to show that the land in all this region is steadily sinking. The 
effect of this depression on the currents of this coast was dtscassed, 
and the views of Verrill and Dawson considered. The conclusion 
was arrived at, that the known facts as to currents, the sinking 
of the land, etc., explained the phenomena under discussion. The 
relation of these facts to post-pliooene conditions was referred to, 
and a sketch given of what remains to be done in this field. 

At the closing meeting of the society, the following ofl9cers were 
elected for the ensuing year in the Geological Section: viz., presi- 
dent, Professor W. Saunders, director of the Central Elxperimental 
Farms, etc. ; vice-president. Professor L'Abb6 Laflamme; secretary, 
Mr. J. F. Whiteaves. For the whole society, Very Rev. Principal 
George Munro Grant of Queen's University, Kingston, was elected 
president, and Rev. L*Abb6 Laflamme of Laval University, vice- 
president. The honorary secretary is Dr. J. E. Bourinot. 



known. Many opium and alcoholic cases have an early histoiry 
of excessive use of coffee, and are always more degenerate and 
diflScult to treat A very wide field for future study opens up in 
this direction. 



LETTERS TO THE EDITOR. 



HEALTH MATTERS. 
Sterilizing Water. 

In a paper published in the Medical Beenrd of June 14, 1880, 
Dr. C. G. Currier of New York states that unless extraordinarily 
resistant, water becomes sterilized if it be at or near the boiling 
temperature for fifteen minutes. If the same degree of heat be 
maintained for five minutes, all harmful micro-organisms will 
have been destroyed. Still less time serves to destroy the disease- 
producing varieties which are recognized as liable to occur in 
water. Thus merely raising to the boiling-point a dear water 
containing the micro-organisms of malarial disorders, typhoid, 
cholera, diphtheria, or of suppurative processes, and allowing it 
to gradually cool, insures the destruction of these germs. They 
are also destroyed by keeping the water for from a qoarier of an 
hour to half an hour at a temperature of 70^ C. 

Occasionally, however, very resistant but harmless bacteria 
niay get into water. The brief heating renders them safe for 
drinking- purposes; but, when it is desired to destroy every micro- 
organism that may be present in a contaminated water, it should 
be heated for one hour, and allowed to cool slowly. Then it may 
be used for cleansing wounds or for alkaloidal solutions, which 
will keep indefinitely if no germs be introduced after the solution 
has been heated. 

Coffee Inebriety. 

Dr. Mendel of Berlin has lately published a clinical study of 
this neurosis, his observations being made upon the women of the 
working population in and about Essen. He found large num- 
bers of women who consumed over a pound of coffee in a week ; 
and some men drank considerably more, besides beer and wine. 
The leading symptoms were profound depression of spirits, and 
frequent headaches, with insomnia. A strong dose of coffee 
would relieve this for a lime, then it would return. The muscles 
would become weak and trembling, and the hands would tremble 
when at rest. An increasing aversion to labor and any steady 
work was noticeable. The heart's action was rapid and irregular, 
and palpitations and a heavy feeling in the prsBCordial region were 
present. Dyspepsia of an extreme nervous type was also present. 
Acute rosacea was common in these oases. These symptoms con- 
stantly grow worse, and are only relieved by large quantities of 
coffee, generally of the infusion. In some cases tiie tincture was 
used. The victims suffer so seriously that they dare not abandon 
it, for fear of death. Where brandy is taken, only temporary re- 
lief foUows. The face becomes sallow, and the hands and feet 
cold; and an expression of dread and agony settles over the coun- 
tenance, only relieved by using strong doses of coffee. In all 
these cases, acute inflammations are likely to appear any time. 
An injury of any part of the body is the starting-point for in- 
flammations of an erysipelatous character. Melancholy and hys- 
teria are present in all cases. Coffee inebriates are more common 
among the neurasthenics, and are more concealed because the 
effects of excessive doses of coffee are obscure and largely un- 
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Dr. Hann's Studies on Cyclones and Anticyclones. 

In your issue for May 80 I have with much interest noticed a 
letter by **W. M. D.," entitled <*Dr. Hann's Studies on Cyclones 
and Anticyclones.'* It contains a passage which I am unable to 
comprehend; and, with your permission. I should like to ask the 
writer, through your columns, to enliahten me on the subject. 

Mr. D. declares himself an advocate of the convectional theory 
of cyclones, and states, ''There is unquestionably an ascending 
component of motion in cyclonic areas, and a descending compo- 
nent in anticyclones." This is what I do not understand. The 
question is apparently that of a body of air moving in a certain 
direction, but in what direction it is moving I don't quite see; 
and neither do I understand what is meant by a < 'component of 
a motion." 

To put my question more precisely, I noticed onoe, in a book 
called *< leather," by the Hon. Mr. Abercrombie, that the author 
had observed that the waves on the North Sea differ in shape, 
when caused by a north-east wind under high preesurp, from that 
when caused by a south-west wind with low barometer; and he 
considered this a proof that the air in an anticyclone is a de- 
scending current, and the air in a cyclone an ascending current, of 
air. 

As an engineer, I am in the habit of always making a diagram 
on paper whenever I have a mechanical or dynamical problem 
before me; and it is a safe rule in applied mechanics that what- 
ever cannot be thus represented does not exist. But in this case 
I came to the result that a supposed descending current of air in 
an anticyclone, having once reached the surface of the sea, must 
needs afterwards follow this surface, — that is, blow horizontally, 
or come to a standstill, — and alsobthat a supposed ascending cur- 
rent must instantly, the moment it starts, come out of contact 
with the surface of the sea, and hencefor%vard be unable to ma- 
terially affect the shape of the waves. In other words, a body of 
air moving over the surface of the sea must nc cessarily have a 
horizontal direction; and the only cause I can imagine of the 
BuppOBPd difference in the shape of the waves is the difference in 
friction between air and water surface when the air-pressure is 
high or low. 

I therefore beg to ask Mr. D. to give me some kind of a graphi- 
cal representation showing the direction of the motion of the air 
in cyclones and anticyclones; say, for example, in the North 
Atlantic anticyclone at horse latitudes: and if he is unable to do 
so, he will allow me to believe that his statement is far from be- 
ing unquestionable. 

Mr. D. further states, **The convectional theory is merely a lo- 
cal application of a theory that is universally accepted to account 
for the general circulation of the atmosphere between equator and 
pol^.'* But is it, after all, necessary to account for such a circu- 
lation? Has there ever been found the faintest actual proof to 
show that Buch a general circulation really takes place? 

As to the other parts of Mr. D.'s letter, he will excuse me 
for saying that I cannot share his apprehension that Dr. Harm's 
studies will much alter the views held on cyclones and anticy* 
clones, as the doctor's observations merely deal with temperatures 
at the earth's surface, which, as is well known, are locals and 
perfectly independent of the temperatures of the air at some con- 
siderable distance from the surface; which latter, however impor- 
tant in this kind of investigations, are unattainable unless by 
balloon ascents. A body of surface air moving over the ground 
muist necessarily follow the shape of this latter; and consequently 
the air which is to-day at the summit of the Alps was yesterday 
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at the bottom of the Rhone valley, and will to morrow be sweep- 
ing over the Rhine, or vice verm, according to the direction in 
which the surface wind blows. Hence Dr. Hann's obeervations, 
however valuable otherwise, can have only small bearing on the 
question of the cause of cyclones and anticyclones. 

Franz A. Vbuschow, C.B. 

JoDM Point, N.Y., June 2. 



On the Determination of Parallax by the Spectroscope. 

In the winter of 188:}-84 it occurred to the writer that the 
spectroscope might be made use of in the determination of the 
parallaxes of certain double stars. As there were no data at hand 
that would allow a numerical example to be worked out, the 
method was not published at the time, but was withheld until 
such data should be available. Recently my attention was drawn 
to the systematic measures carried on at Greenwich since 1876; 
and, altbouKh these are very unsatisfactory on account of their 
large probable error, it may be of interest to apply them to an 
actual parallax determination. 

The method about to be proposed is baaed upon the well known 
fact that the positions of the lines in a star's spectrum depend not 
only upon the substances to which these lines are due, but also 
upon the velocity of the star's motion in the direction of the line 
of sight. So far as the writer can see, it is applicable only to 
double stars; and it may be made use of in two different forms, 
the first of which is applicable when both components of the star 
are bright enough to be observed spectrosoopically, and the sec- 
ond when only one component is bright enough to l)e so observed. 

In the first case, both components being bright, let 8 be the one 
to which the orbit is referred, and let C be the companion; u is 
the angle that the tangent at C makes with C 8, and 6 the angle 
that it makes with the line of sight. Vo is the velocity with which 
8 is receding f r6m the earth at a given moment, and F, is the 
velocity with which C is receding at the same moment, both 
being expressed in miles per second. The orbital velocity of at 
this moment we will call r, the unit of length being that length 
which subtends an angle of one second at the star's distance from 
the earth. If n- is the parallax of the star (supposed unknown), 
and i>is the radius of the earth's orbit, v can be expressed in miles 

per second by multiplying it by Expressing it in this man- 
ner, we have ^ 

{V^ — Vf)^v . ^ .008 6 (1) 

IT 

But V lA — (2) 

p r sin cj 

where p is the period of the star in seconds of time, r is the radius 
vector of the component in seconds of arc, and A is the area of 
the orbit, the unit of length being the same as in the case of v. 
Substitution in (1) gives us 



(n -v,)-i 



% A Deote 1 



(8) 



p r stn 6> ir 

The first member of this equation is to be observed by the spec- 
troscope, and the co-efficient of the second member is to be com- 
puted from the elements of the star's orbit The only quantity 
remaining is the parallax of the star, which is found by simple 
division. If it is desired to make a number of obeervations at 
^different times, and combine the whole by the method of least 
squares, the normal equation will be, of course, [a^'^=^[al], equa- 
tion (8) being now of the form ax=^l. 

Undoubtedly the best way to determine the absolute term in 
eqimtion (8) is to photograph the spectra of both stars on the same 
plate, and measure the intervals between the corresponding lines 
in the two. The probable error of a determination so made will 
be less than if Vo and V^ were measured separately and their 
difi^erence taken. I do not find that this has been done in the 
case of any star whose orbit is known; but that the lines in the 
spectrum of a double star can be so photographed and measured, 
at least in certain cases, is well shown by Professor Pickering's 
recent work on Beta Aurigce and Zeta Ursoe Majoris, which stars 
were not known to be double until the spectroscope showed them 
to k)e so. It is true that the proximity of the components of these 



stars, and their consequent short periods, make the measurement 
particularly easy in these cases; yet I trust that it is not unrea- 
sonable to hope that measures may be made on other stars suffi- 
ciently good to afford us some idea of their parallax. 

When one of the components of a double star is so faint that its 
spectrum cannot be observed, it becomes necessary to modify the 
foregoing mode of procedure somewhat. Let 8 be the principal 
star, as before, and C the companion. Let Fbe the velocity of 
recession of the principal star, and Vo the velocity of recession of 
the centre of gravity of the system (V^ being appreciably constant 
for many centuries). Let a be the semi axis major of the orbit of 
the companion, when referred to the principal star, and let a^ be 
the semi-axis major of the smaller ellipse described on the heavens 
by the larger star, in consequence of its having a companion (this 




may be determined by comparing the position of the principal 
star with smaller stars in the vicinity, not physically connected 
with it). Then we have the equation 

" • <« 



V=V. + 



a, 



V . cose 



a 



(this is obtained by resolving the velocity of the component along 
the line of sight, multiplying the result by a^-^a to find the cor- 
responding differential velocity of the principal star, and adding 
to the velocity of the centre of gravity of the system). Substitut- 
ing in (4) the value of v as given in (2), we have 

%ADco8e 1 



V= F„ 



a 



p r sin u 



(5) 



This is the form of the observation equation. Fis observed, at 
intervals, by the spectroscope, and corresponding values of the 

1 , •■ 

co-efficient of -1 are computed. The normal equations are, then^ 

IT 

[pV] = [p]V, + [pF]x, 
[pFV] = [p F] Fo -h [p F»] a?, 

(6) being of the form V = V^ + F x. 

As already intimated, the writer has applied this method to a 
particular case, using the spectrum observations made at Green- 
wich since 1876, together with one measure obtained by Huggins 
in 1868. Sirius was selected for the purpose for several reasons* 
Its orbit is fairly well known, the spectrum observations on it 
cover an interval of twenty years, the period of the star is short, 
and various determinations of its parallax have already been 
made by the direct method. The elements of the star, according 
to Mr. J. E. Gore (Monthly Notices of the Royal Astronomical 
Society for June, 1889), are as follows: — 

T — 1896.47 Q — 49«> 69^ (1880.0) 

P -p 58.47 i — 550 28' 

a — 8''.58 y — 2lO<> 18' 

e — 0.4055 fi — -6^.157 

It appears also, from Auwers's work, that the semi-axis major of 
the orbit that the principal star describes about the centre cf 



376 



SCIENCE. 



[Vol. XV. No. 385 



gravity of the system is a, =3^.88. Ck>mputiDg tbe coefficients 

1 # 

of -. for the thirteen years for which I have spectroscopic results, 

the following observation equations are obtained: — 



No. 


Equation. 


Datr. 


(1) 


Vo -0.848 i 

IF 


— -^-29 


1868.1 


(8) 


.447 


-^ +24 


1876.11 


(8) • 


.458 


- +12 


1877.16 


(4) 


.456 


- +24 


1878.16 


(6) 


.455 


-+16 


1880.18 


(«) 


.450 


- +12 


188114 


(7) 


.440 


-+16 


1882.21 


(8) 


.426 


5 


1888.17 


(9) 


.408 


— -20 


1884.11 


(10) 


.884 


— -28 


1885.09 


(11) 


.854 


24 


1886.00 


(18) 


• .811 


-+ 4 


1887.05 


(18) 


.371 


— +35 


1887.82 



Giving the'weight unity to each of these, the following normal 
equations result:— 

18 Fo - 6.2 i = + 100 

- 5.2 Vo + 2.124 1 = - 89.86 
Hence n = 0^.84. ^ 

The only direct determinations of the parallax of Sirius that I 
have at hand are those of Henderson and Peters (0^.150), Gyld^ 
(0^.198), and Oill and Elkin (0^.89). The agreement between this 
last result and the one deduced above by tbe spectroscopic method 
is of course purely accidental, the Greenwich measures being too 
rough to furnish us with a result even passably good. It is to be 
hoped that measures may be made, with improved apparatus, 
that will enable ue, in the course of time, to apply the spectro- 
scopic method to a large number of double stars. Dr. Vogel's 
photographic measures, taken at Potsdam, are far superior to any 
thing else the writer hss seen in this line, unless the Harvard 
Collie mealbres are excepted. They have a very small probable 
error, and the measures on Venus seem to indicate that his work 
is not materially effected by constant errors. As a matter of 
fact, constant errors are of no importance in deducing parallax 
by the spectroscope, since they affect Vo only, and not tt. 

It is plain that tbe method set forth in this article is open to 
many objections. It is beset with difficulties, but it should not 
be discarded or lost sight of for that reason. The fact is. that we 
must either forever give up the effort to determine tbe distances 
to the more remote stars, or we must seek them by this method. 
Very few stars are near enough for us to measure their parallaxes 
directly ; but tbe spectroscopic method is still applicable when 
there is no indication of parallax to the micrometer. The velocity 
of motion in i,he line of sight may be measured with equal ease, 
whether the star is near or remote; and the only limit to the 
power of tbe method lies in tbe increasing closeness of the double 
star as the distance grows greater, and the corresponding difficulty 
of determining tbe orbits. By photographing binary systems at 
intervals of a few years, and measuring distances and position an- 
gles on the negative, much better orbits might be computed than 
we have at present. , 

While at work, on tbe numerical example in this article, I have 
endeavored to find out whether others have not worked at this 
same problem. My attention has been called to several papers 
that apparently relate to it, though I have been unable to gain 
access to more than two of them, and then only for a moment, so 
that I could give them only a hasty examination. The first paper 
that I find reference to was by C. Dufour, tbe title being '' Utili- 
sation de Tanalyee spectrale pour determiner la distance de cer- 
taines (toiles doubles " (Lausanne, Bulletin des seances de la So- 
ciety vaudoisedes sciences naturelles, vol. xiii., 1874, p. 452). Tbe 
second paper, by Edward C. Pickering, is entitled <' Dimensions 
of the Fixed Stars, with Especial Reference to Binaries and 
Variables of the Algol Type,*' and is in tbe ^'Proceedings of the 
American Academy of Arts and Sciences,*' 1880, vol. xvi. This 



paper, as its title indicates, i elates more particularly to tbe dimen- 
sions of stellar systems than to their parallaxes. The third paper 
was read before the Royal Irish Academy on May 24, 1886, by 
Arthur A. Rambaut, the title being ** On the Possibility of deter- 
mining the Distance of a Double Star by Measures of tbe Relative 
Velocities of the Compon«its in the line of Sigbt." Tbe method 
here proposed is not applicable unless both components are bright 
enough (o be observed spectroscopically. It appears to be identi- 
cal with what I have called the '^* first method.'* Finally, Herr 
J. Palisa published an article on the subject while the present 
one was in preparation, entitled '< Ueber die Bestimmung der 
Parallaxe von Doppelstemen " (Astr. Naeh,, No. 2,941, Dec. 12, 
1889). 1 have not seen this paper, but I understand that in it he 
refers to a dissertation by one Hans Ho(nann, the title of which 
is " Beitrage zur Untersuchung der Stembewegung," which pre- 
sumably touches upon tbe same subject. A. D. Ristekn. 
Hartford, Conn., June 18. 



Temperature in Storms. 



In the '' Smithsonian Report for 1865," beginning at p. 840, there 
is a detailed account of a baJloon ascension at Paris on July 27, 1850, 
during a severe storm of rain with some strong wind gusts. The 
most interesting point is the severity of the cold encountered, the 
temperature falling to — 89^ C. at an elevation of seven thousand 
metres. It is stated that at the beginning of the ascent "a 
deluge of rain was falling," which shows that it must have been 
made near the centre of precipitation, if not at the exact storm- 
centre. It would seem that these observations are confirmatory 
of those noted by Dr. Hann, to which reference is made by Pro- 
fessor Davis in Science for May 80. M. A. Veedbb. 

Ljona, N.Y., June 9. 



BOOK-REVIEWS. 

The Criminal, fey Havslock Ellis. London, Walter Scott; 
New York, Scribner & Welford. 12^ $1.25. 

Mb. Ellis, the editor of this promising series of scientific mon- 
ographs, has contributed to it in this volume a well-planned and 
ably executed r^sumS of modem criminology. So little of this 
science has hitherto been accessible in English, that this compila- 
tion is especially timely. It is an outcome of a pedantic and un- 
scientific view of crime, that we are obliged to speak and accus- 
tomed to think of all persons liable to punishment as criminals. 
There are certain very well marked distinctions between classes 
of criminals, that should be generally recognized. There is tbe 
criminal by passion, the insane criminal, the occasional criminal, 
the instinctive criminal, the habitual criminal, the professional 
criminal. While the existence of some of these i» rather the 
crime of the society that breeds them, others are distinctly dis- 
eased forms of humanity, which we must study in order to un- 
derstand and to treat. It is the biological, sociological, and psy- 
chological study of the criminal classes, so vigorously pursued in 
Italy and other countries of Europe, that is described in the 
present volume. On the physical side, the shape of the cranium, 
the tendency to asymmetry, the peculiarities of face, the details 
of the ear, nose, and so on, anomalies of tbe hair and pigmenta- 
tion, hereditary characteristics, motor inertia and sensory insen- 
sibility, fondness tor tattooing, and the like,— these characteris- 
tics have been made the subjects of special monographs, and in 
many cases class distinctions between the criminal and his more 
normal fellow-being have been successfully laid down. While it 
is not yet possible to describe accurately and briefly the results of 
these meth^s of study, and still less so to apply them to indi- 
vidual cases, enough has been done to indicate that all kinds of 
abnormalities are more common amon^ criminals than among 
normal people, and to give interesting glimpses into the nature of 
these differences. These physical differences are connected with 
and lead up to moral and intellectual differences, and the studies 
of the two have advanced together. The moral obtuseness, the 
lack of sympathy, tbe selfish and thoughtless satisfaction of sud- 
den and strong impulses, the keen cleverness in certain limited 
directions but general stupidity in every thing else, the emotional 
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instability, the peculiar combination of a kind of sentimentality 
with apathy, — these characteristics seem to mark the criminal in 
all conn tries; and interesting illustrations of these are to be found 
in Mr. EUis^s book. Apart from the interest in the facts them- 
selves, this study is important for the analysis of the factors that 
cause crime. Is it biological, an ataTistic reversal to outgrown 
habits? Is it purely the anti-social instincts coming to the front? 
Would not the hero of former days be regarded as a criminal to- 
day? Such are the questions that arise when we pass from de- 
scription to analysis. In this discussion the many points of 
analogy between the criminal and the savage deserve especial at- 
tention. The mental and moral habits present many points of 
identity, and lead to the perpetuation of many customs, such as 
the love of tattooing, the sudden breaking- out of excessive emo- 
tions, the indulgence in orgies, and the like. There tl\u8 seems to 
be marked out a class of recidivists, or backsliders, who are un- 
able to keep up with the complex requirements of modern life, 
and faU back into the habits of less civilized conditions. 

The practical bearing of this study is unmif^takable. The com- 
mon prison system, with the sentence meted out for the crime 
and not for the criminal, is evidently unsuited to the needs of the 
criminal classes. If the object is to restore these unfortunates as 
far as possible to places in a social community, the treatment of 
criminals must be a far different one from that now in vogue. 
This sentiment is becoming more and more widely appreciated, 
and some important reforms have already been pat into practice. 
Of these, the reformatory at Elmira is the most noteworthy, and 
receives the place of honor in Mr. Ellis's chapter. Here, under the 
indeterminate sentence law, a prisoner works out bis own release, 
and is prepared, by a carefully planned system of physical, men- 
tal, and moral training, to fit himself for citizenship. The whole 
man is considered, and the ideal is as different from the notion of 



punishment for the crime as it well can be. And this sj steiA is 
avowedly t)ased upon the anthropological and psychological 
analysis of the criminal character. Practice necessarily hobbles 
along after theory, but it is certainljr high time that the discre- 
pancy between scientific knowledge and legal practice be reduced. 
In addition to the aspects of the criminal here lightly touched 
upon, Mr. Ellis gives very interesting illustrations of lees typical 
points, such as their peculiar slang, their literary productions, 
prison inscriptions, prisoners* views of life and religion, and the 
statement of the case from the criminal's point of view. The 
volume thus fills a real need, and may be recommended to all 
who have an interest in one or other of the many aspects of this 
important study. 
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The Religious Tract Society, London, announce for immedi- 
ate publication through their American agent, Mr. Fleming H. 
Re veil of New York and Chicago, the following: ''London Pic- 
tures," being the last addition to the popular Pen and Pencil Se- 
ries; a new book by Sir J. William Dawson, entitled ''Modem 
Ideas of Evolution as related to Revelation and Science;** "Home 
Handicrafts,*' by Charles Peters, editor of "The Girls* Own In- 
door Book,** etc.; and "Stanley's African Expeditions.** 

— The first number of the Annals of the American Academy of 
Social and Political Science, a new review of politics and eco- 
nomics, will shortly appear in Philadelphia. It will contain, 
among other articles, one on "Politics in Canada and the United 
States,** by Dr. Bourinot; another on "Decay of Local Govern- 
ment in America,'* by Professor Patten; and a third on "Cheaper 
Railroad-Fares,*' by J. J. Wetherell. The Annals is th^ organ of 
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rare and scarce books offered foi 
sale. Send for books tried to ob- 
tain elsewhere nvlthout success. 
American, British, Glerman and French Books. Cat- 
alogues mailed free to Bookbuyers. 

C. N. CASPAR, Book Emporium 437 E. W. St., MilwtukM 

CHEIICAL BOOKS FOR SALE. 

Analtbt, London 0887-89, July and November 

of 1888 missing) 1.80 

SnoAB Cank, Manchester (1881-88, 1886-86, also 

numbers of 1884, 1687, and 1888) 2.40 

ZcxTSCHBirr Rubenanokerindustrie Stammer 

(1886-86, part of 1887) I.a0 

ZsiTSOHRiFT Bubenauokerindustrie Schublers 

CVols. xlv.-xyii. inclusive), complete 2.40 

Any of the above will be sent postpaid on receipt 
of price. 

SCIENCE BOOK AGENCY, 
47 Lafayette Place, New York. 

BOOKS: How^ to Ezcbance tlftem for 
otbera. Send a postal to the Soibncb exchange 
column (insertion free), stating briefly what you 
want to exchange. Scibncb, 47 Lafayette Place, 
New York. 



BOOKSt Hoiv to Sell tbeni* Send a list, 
stating condition, edition, etc., to Science Book 
' Agency, 47 Lafayette Place, New York. 



THE WINNIPEG COUNTRY; 



OB, 

RODGfflHG IT WITH All ECLIPSE PIRTT. 

BY 
A. ROCHESTER FBL.IiOW. 

(8. H. BCUDDBR.) 

With thirty-two Illustrations and a Map. 

12^. $1.50. 

"The story is a piquant, good-humored, entertain- 
ing narrative of a canoe voyage. A neater, prettier 
book is seldom seen.*^— Ltterary World. 

"This is a sprightly narrative of personal inci- 
dent. The book will be a pleasant reminder to 
many of rough experiences on a frontier which ia 
n^idly receding.''— I7o0ton Tranacript. 

'* The picture of our desolate North-western terri- 
torv twenty-five years ago. in contrast with its 
oiviliced aspect to-day, and the pleasant features of 
the writer's style, constitute the claims of his little 
book to present attention."— 7%e Dial. 



N. D. C. HODGES, Pubushkr, 

47 Lafatxttb Place, New Yobk 

THIRI> EDITION. 



THE FAULTS OF SPEECH 

BY 

A. MELVILLE BELL, 

Author of '* Visible Speech/' etc., etc. 

The Faults of Speech is a Self -Corrector 
and Teacher's Manual, for the removal of all 
Impediments and Defects of Articulation. 

eo Oezxte. 

%*Sent postpaid on receipt of price^ 

H. D. C. HODGES, 47 Lafaytttt Place, 

NEW YORK. 
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the Americaii Academ; of Political and Social Science, and vlll 
appear quarterly. 

— The Ckauiaugmm tor Jul; {Mvaenta among Its contento 
"Sumcner HMttfa: Hon to keep It," by Felix Oanald, H.D.; 
"The Newer Parts of Canada," by Cyna C. AdamB; "The Honae 
o( BepccaentativeB," bj Bugene L. Didier; "Altruism and the 
Leproe;," by Frances Albert Doughty; "How to conduct a Round 
Table," by Edward E, Hale; "What Women should wear," by 
Hary S. Torrey; "Homesleads for Women," by Eate Carnes; 
"Madam filatalsky," by Frances £. Willard; and "Nen Birds 
for the HouBe," by Olive Thome Killer. 

— President Jordan of the University of Indiana will contribute 
to the July Popular Science Monthly an article oa "Evolution 
and the Distribution of Animals," in which he shows what bear- 
ing the fact of certain animals beingfoundortiot found in certain 
localities has on the origin of species. The ninth of Dr. Andrew 
D. White's new chapters in the "Wsrfare of Science" wiL be 
pnhliahed in the same number. Its subject is "Tbe Antiquity of 
Han and Prehistoric Archieolog]' ;" and it tells how step by step 
"thuoder-slonee," or "heaven axes," came to be reoognlaed as 
flint Implements of human make, and bow their discovery, to- 
gether with bones of men and of extinct aniooals in the drift, es- 
tabliebed the very early appearance of man upon the earth. Ttale 
Dumber will also contain an article by August Weiemann on 
"Tbe Haslcal Sense in Animals and Men," in which he argues, 
that, "as man poeseesed musical beariDg-organs before he made 
music, those organe did not reach their present high development 
through practice in music;" and an article entitled "Concerning 
Corporation Law," by Amos O. Warner. This last points out the 



main defects in the botchpotoh of laws regardin'i; corporations in 
the United States, and gives four particulars in which oar cor- 
poration law could be reformed so as to prevent frauds and secure 
greater reapwuibility. 

— In the July issue of the Quarterlji Journal of Eeottomiet 
(published for Harvard Univenity by George H. Ellis, Boston), 
H. Higgs of London will write on Fr6d^ic Le Play, the French 
social writer and reformer, and will give a specimen of that writ- 
et'e monographs on workmen's lives. Horace White of New 
York will discuss the silver situation with reference to pending 
legislation, and F. B. Hawk; will write on the "Senidnal Theory 
of Distribution." Edward Cummiogs, holder of the Paine Fel- 
lowship of Harvard University, will have an article on " Go-op- 
erative Production in France and England," giving an account, 
among other matters, of the extraordinary mismanagement of the 
legacy left by Benjamin Bampal to the city of Paris for the pur- 
pose of aiding co-opeiation. There will be notes by Thomas L. 
Qreene of New York on changes in the form of railway capital, 
with special reference to the growing use of income bonds; by T. 
E. Jevons, on the "Hathematlcal Treatment of the Theory of 
Distribution;" and by A. C, Miller of Harvard University, on the 
"Recent Conversion of the English Debt from a to a| Per Cent 
Interest." The number will contain the usual general notes and 
memoranda, and list of recent economic publications. 

— Uesars. Qion & Co. annouDce a revised edition of the '-Rand 
Book of Latin Writing," by Preble & Parker. The revision ex~ 
^nde to almoet every page, and inclade* the results of five years' 
experience with tbe book, and of the growth of composition study 
at Harvard. 



i Rei iBtbod of Trutln^ Dlsuu. 






HOaPITAI. REMEDIES. 

What are they? There 
the treatment of disease. 
collection of the specifics aied by noted special- 
ist* of Europe and America, and bringing thero 
within the reach of all. For instance, the treat- 
ment pursued by special physicians who treat 
indieestion, stomach and liver troubles only, 
was obuined and prepared. The treatment of 
other physicians celebrated for curing caturh 
was procured, and so on till these incomparable 
cares now include disease of the Inngs, kidneys, 
female weakness, rheumatism and nervous de- 
bility. 

This new method of " one remedy for one 
disease" mast appeal to the common sense of 
all sufferers, many of whom have experienced 
the ill effects, and thoroughly realize the ab- 
surdity oF the claims of Patent Medicines which 
are eaaranleed to cure every ill out ol a single 
bottle, and the use of which, as statistics prove, 
iiu rmneJ mart ttomacki than aleoM. A cir- 
cular describing lhe<ie new remedies is sent free 
on receipt of stamp to pay postage by Hospital 
Remedy Company. Toronto, Canada, sole pro- 



A TEMPORARY BINDER 

for Stitnte is now ready, and will be mailed 
postpaid on receipt of 75 cents. 

Thii binder it ilrong. dunble ud 
tileguit, bu gih lide-lilLe. and mlloivi 



I 



aihin. and [h 



'mi N. D. C. HODGES, 

47 l^byitti Placa, N. Y, 

■00 KSi Bow to set Ibem. It there la aof 
hOOk orpwnptalatUuttfOa want, write to the Solanoc 
gook AgBiwy, *T iMltjtiie Place, Naw York. 




DO YOU INTEND TO BUILD? 

We ollsr an Atlas of Henelble Lonr Coi 

HoDse*, ■ portfolio lliM Incbea, conulnlnc 
IiBBdaoaae lllBatralloaB, Ooor pUns, acd full 
deeonptlima of tills popnlai drslsD, and Btlj-four 
oOier*, rauclDi In ooM from noo 10 VMO. This 
apedmeo daalan la for a oonacewlili seven roc— - 
ud odaUuff n.lOO. II oomtilnea iMauw and Oiiml 
has two large pisiAea, and Is a popular and pri — 
oml worfelnsdeelin, hailnc been tiaUtaSTeraf limes 



_, ,_, ,._ to have this boOk. 

We «1U aend Ibis Atlas, poelpatd, on reoelpt of 
grloe, Sl.—N. D. C. Hodges, 4T Latajette naoa, New 



At Siasconset, Nantucket Island, 

36 FUBNISHED COTTAeBS. 

«120 TO »275 THE SEASON. 
Oeean views; surf tuLthlng; no hot days, nularl^ 01 
mosquitoes. Clroolar*. 

DOUBLEDAY, 

W Ann 8tr«et, New Torfc. 



RUPTURE 



NO DELAY FROM WORK. NO OPERATION. 



Readers of Science 

Cvrrttponding vith or viHiing Advertiifrs, 
all cenfiT a grtaljavor by menliemng ikii fafer. 



<JATAHRH 

GaMrrhal Deafneaa— Hay irerer. 

Sufferers are not generally aware that these 
diseases are contagions, or that they, are due to 
tbe presence of living parasites in the lining 
membrane of ihe na<e and eustachian tubes. 
Microscopic research, however, has proved this 
to be a fact, and the result of this discovery is 
that a simple remedy has l>ecn formulated where- 
by catarrh, catarrhal deafness and hay fever are 
permanently cured in from one to three simple 
applications made at home by the patient once 

N.B.— This treatment is not a snuS or an 
ointment ; both have been discarded by repu- 
table physicians as injurious. A pamphlet ex- 
plaining ihti new treatment is sent free on 
receipt of stamp 10 pay postage, hj A. H. Dix- 
on & Son, 337 and 339 West King Street. 
Toronto, Canada. — Chriitian Advacatt. 

:$ should care- 



GEHS AND PRECIOUS STONES OP 
NORTH AMERICA: 

A popular deeorlptlon of their ooonrrence, Taloe, 
hiitor;. amtiBologT, and of the oolleotlona In 
wlilah thej eiisC; also a obspter on pesrie, and on 
remarkable foreign genu owned In tile UDlt«d 
States. By Qsonaa Fkkdisioe Ema. Illnstrikted 
with eight aolored platea and numeroas engiaT- 
Inge. Price, (10. 
Hr. Kuna. who la well known as an autliorlty upon 

the subjent of gem stones, and who la the expert for 

TISany ft Co., poeseases peonliar taolUtiea lor the 

pieparattoD of a work of this fchid. 

Sent potlpaid on raceipl qf price. 

R. D. C. HOIKIES, 4f LafayMte PI., N. V. 
yirST PUBLISH BD. 

POPUUR MANUAL OF VISIBLE SPEECH AND 

VOCAL PHYSIOLOGY. 

Pot ate In CDUegn ud Noraul Schooli. Price ]o cents. 
Sent ittx bv p«l by 

N. D. C. HODGES, 4r Ufnyote Place. New York 
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LOW-PRICED BOOKS. 



Any of the following low-priced books will be 
mailed postpaid on receipt of price. 

SCIENCE BOOK AGENCY, 

47 Lafayette Place, New York. 



▲GBI017LT17RB. 

AsRicuLTVRAL Drainage. By J. B. Denton. 8*. $x.ao 
Akimal Food Resources of Dilferent Nations. By 

P. L. Simmonds. is* f.oo 

Armstrong's Aariculture. i8* 75 

British Wild- Flowers Considered in Relation to 

Insects By Sir John Lubbock 1.9$ 

CoFFBB and Chiccory. By P. L. Simmonds. is". .75 
DtSBASBS of Field and Garden Crops, chiefly such 
as are caused by Fungi. By W. G. Smith. 

i6* ..' 1.50 

Flowkrs, Fruits, and Leaves. By Sir John Lub- 
bock x.as 

Flowbrs, The Colours of. By Grant Align, is** x.oo 
Fruits, Selected: Their Culture, Propagation, 
and Management in the Garden and Orchard. 

By C. Downing. 13* . .« 1.50 

Gardbning for Ladies, and Companion to the 

Flower •Garden. By Mrs. J. C. Loudon, xa*. x.50 
Hops : Cultivation, Commerce, and Uses. By P. 

L. Sim'nonds. xa* x.as 

Horticulturb, The Theory of : or. An Attempt 
to explain Gardening upon Physiological Prin- 
ciples. By J. Lindley and A. J. Downing 

xa* x.so 

Sbwagk Irrigation by Farmers. By R. W. Birch. 

8« x.oo 

Saw AGB Utilisation. By B Latham. 8" x.oo 

UsBFUL Animals and their Products. By P. L. 

Simmonds. 16" i.»s 

ABOHITBCTUBB AND BUILDING 

CONSTBUCTION. 

Architbcturk, the Stepping-Stone to. By 

Thomas Mitchell. x8<» 50 

BoiLBR and Water Pipes, Kitchen. By H. Grim- 

shaw. 8* 40 

Building Construction. By Edward J. Bunnell. 

xa» 80 

CiilMNiiYS for Furnaces, Fireplaces, and Steam- 

Boilers. By K. Armstrong, C.E. x8" 50 

Cooking Range, The. By F. Dye. ta^ so 

FiBBS in Theatres. By E. M. Shaw, xa^ x .35 

Gas Fitter's Guide. By J. Eldtidce. X3* 40 

Hot- Watkr Apparatus, Fitting. By F Dye 13** x.oo 
Hot-Watbr Apparatus, Fixing. By J. Eldridge. 

IS* 40 

Hot-Watbr Fitting and Steam Cooking Appa- 
ratus. By F. Dye, x6* 90 

Pump Fitter's Guide. By J. Eldndge. is* 40 

Strength of Beams under Transverse Loads. By 

Professor W. Allan. x8* 50 

Vbntilation of American Dwellings. By David 

BoBwell Reid, M.D. is" x.50 

Vbntilation of Buildings. By W. F. Butler. x8*> .50 

A8TRO:«OIIIY AND NAVIGATION. 

Astronomy for Beginners. By Francis Fellowes. 

x6* SO 

Astronomy, Lessons in Elementary. By R. A. 

Pnictor. 8" 60 

Hours with i Three-Inch Telescope. By Capt. 

William Noble. 8* 1.50 

Magnbtism and the Deviation of the Compass. 

By John Merrifield. 18*....' 50 

Navigation. A Treatise on. for the Use of Stu- 
dents. ByJohn Merrifield. xa" x.50 

Sba-Routks, Tne Shortest, and Maps for finding 

them in a Few Seconds (Great-Circle Sailing). 

By R. A. Proctor. V» 35 

.Studbnt's Atlas, The. By R. A. Proctor. 8*> ... x.50 

CBIBIHISTBT. 

Expbrimbntal Chemistry for Junior Students. 
By J. E. Reynolds. 

Part I. Introductory 45 

Part II. Non-Meub 75 

■ art 111. Atetals •....■ .... x. 05 

Part IV. Chemistry of Carbon Compounds, or 

Organic Chemistry x.so 

Faradxits Chemistry 01 a Candle. x6" 85 

PRAcncAL Chemistry ; the Principles of Qualita- 
tive Analysis By William A. Tilden. 8" 45 

Practical Inorganic Chemistry, An Introduction 
to ; or The Pnnciples of Analysis. By William 
Jago. 8* 45 

PRAcncAL Organic Analysis, An. Introduction to. 

By George E. R. Ellis. &" 50 

Qualitativb Analysis and Laboratory Practice, 
Manual of. By T. E. Thorpe and M. M. Pat- 
tx<(on Muir. la* x .35 

Qualitative Chemical Analysis, A Short Course 
in. By Professor I. M. Crafts and Professor 
Charles A. Schaeffer. la* x.so 

Qualitative Chemical Analysis, An Elementary 

Manual of. By Maurice Perkins, is* x .00 

Quantitative Analysb. By H. Carrington Bol- 
ton. 8*.. 1.50 



Quantitative Chei6ical Analysis. By T. E. 

Thorpe. x8* $1.50 

Tablbs for the Analysis of a Simple Salt for Use 

in School Laboratories. By A. Vinter. 8* 40 

BDI70ATION. 



British and American Education. By Mayo W. 

Hazeltine. 3a" 

CuLTURB of the Observing Faculties. By Rev. 

Warren Burton. x6* 

Library, The. By A. Lang. With a Chapter on 

Modem Illustrated Books, by Austin Dobson. 

Mahapfy's Old Greek Education. t6<> 

Manchbstbr Science Lectures for the People 

OvBRPRBSSURB in High Schools in Denmalxic. By 

Dr. Hertel 

Sbbing and Thinking. By W. K. Cliiford 

Spelling Reform from an Educational Point of 

View. By J. H. Gladstone .* 

BLBOTBIOITY. 

Altbrnatb Current Machineiy. By G. Kapp. 

i8* 

Chemistry of the Secondary Batteries of Plants 

and Faure. By J. H. Gladstone and A. Tribe. 
Dynamic Electricity. By John Hopkinson, J. A. 

Schoolbred, and R. E. Day. 18^ 

Dynamo-Elbctric Machines, Recent Progress ia. 

By Professor Sylvan us P. Thompson. 18* ... . 

Elrctric Bells. By F. C. Alison. 1 a<* 

Elbctric Lighting from Central Sutions. By G. 

Forbes 

Elbctricity, Supply of, by Local Authorities. 

By R. Hedges. 8" 

Elbctko-Magnktic Telegraph, A Hand-Book of 

the. By A. E. Loring. 180 

Elbctro-KIagnbts. By Th. Du Moncel. Tr. by 

C.J.Wharton 

Elbctro-Tblbgraphy. By F. S. Beecher. x6®.. 
Incandbscbnt Electric Lights, with Particular 

Reference to the Edison Lamps at the Paris 

Exhibition. By Comte Th. Du Moncel, W. 

H. Prcece. J. W. Howell, and others. i8* 

Induction CO<ls: How Made and How Used. 

x8* 

Strength and Diameter of Electric Conductors. 

By G. Forbes. 8* 

Tbmrkstrial Magnetism and the Magnetism of 

Iron Vesse's. By Professor Fairman Rogers. 

x8» 

Thermo-Elbctricity. By A. Rust. 8* 

Wrinklbs in Electric Lighting. By V. Stephens. 
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BNGINBBBING. 

Actual Lateral Pressure of Earthwork, The. By 

Benjamin Baker. 18" 

Archbs, Theory of. By Professor W. Allan. i8* 
Archss. Theory of Solid and Braced. By William 

Cain, C E. 18* 

BsAMS and Girders. Practical Formulas for their 

Resistance. By P. H. Phxlbrick. i8<» 
Boii.i^R Incrustation and Corrosion. By F. J. 

Rowan. 18® 

Bridge and Tunnel Centres. By John B. Mc- 

Master. C.E. i8» 

Bridcrs. On the Theory and Calculation of Con- 
tinuous By Mansfield Merriman. Ph.D. x8° 
Bridges, Practictl Treatise on the Properties of 

Continuous. By Charles Bender, C.E. 18*.. 
Cable-Making of Suspension Bridges By W. 

Hildenbrand, C.E. i8» 

Compound Engines. Tr. from the French of A. 

Mallet. i8«» 

Flow of Water in Open Channels, Pipes, Conduits, 

Sewers, etc ; with Tables By P. J. Flyan, 

I "I!" ,fiO - 

Foundations. By Pr 'fessor Jules Gaudard, C.E. 
Tr. from the French. i{>» 

Friction of Air in Mines. By J. J. Atkinson. 
x8* 

Fuel. By C. William Siemens, D.C- L. ; to which 
is appended the Value of Artificial Fuel as 
compared with Coal, by John Wormald, C.E. 
i8* ^ 

Gases met with in Coal-Mines. By J. J. Atkin- 
son. i8* 

Hblicoiual Oblique Arches, Treatise on the 
Theory oi the Construction of. By John L. 
Culley, C E. x8* # 

High Masoniy Dams. Bj John B. McMaster, 

y^tt* to .... ... 

How to draw a Straight Line : A Lecture on Link- 
asps. By A. B. iCempe 

Ice-Making Machines. From the French of M. 
Le Doux. i8* 

Kinematics of Machinery. By Professor Ken- 
nedy. With an Introduction by Professor R. 
H. Thurston. i8« 

Linkages; the Different Forms and Uses 01 Ar- 
ticulated Links. ^ By J. D. C. De Roos. i8<».. 

Maximum Stresses in Framed Bridges. By Pro- 
fessor W lliam Cain, C.E. i8<> 

\1etals and their Chief Industrial Applications. 
By C. R. A. Wright 

Mb PALS, The Fatigue of, under Repeated Strains. 
Fro n the German of Professor Ludwig Spang- 
enburgh, with a Preface by S. H Shreve, A.M. 
x8« 

Plate Girder Construction. By Isami Hiroi. 18" 

Practical Designing of Retaining Walls. By 
Arthur Jacob. A. B. 18* 

Proportions of Pins used in Bridges. By Charles 
Bender,C.£. x8'* 
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Railroad Economics; or. Notes, with Comments. 

By S. W. Robinson, C.E. x8*' |o. 

Rbtaining Walls, Surchaiged and Different Fonns 

of. By James S. Tate, C.E. x8" 

Safety Valves. By Richard H. Buel, CE. 18" 
Skew Arches. By Professor E. W. Hyde, C.E. 

Ulus. x8« 

Stadia Surveying. The Theory of Stadia Meas. 

urements. By Arthur Winalow, 18* 

STEAM-Boilor Explosions. Ry Zerah Colbum. x8*' 
Stcam-Engine Indicator, The, and iu Use. By 

W.R.LeVan. x8« 

S TEAM Injectors. Tr. from the French of M. Leon 

Pochet. x8*... 

Storage Reservoirs, On the Designing and Con- 
struction of. By Arthur Jacob, A.B, x8* 

Strength of Materials. By William Kent, CE. 

i8* 

Strbngth of Wrought-Iron Bridge Members. By 

S. W. Robinson, C E. x8« 

Tbsting-Machinbs, tbeir History, Construction, 

and Use. By Arthur V. Abbott. 1 80 

Theory of the Gas-£ngine, The. By Dugald 

Clerk »a« •» » ' • 

Topographical Surveying. By G. T. Specht, 
Professor A. S. Hardy, John B. McMaster, 
and H. F. Walling. i8« 

Transmission of Power by Compressed Air. By 
Robert Zahner.M.E x8* 

Transmission of Power by Wire Ropes. By Al- 
bert W. Suhl, U.S.N. i8«» 

Turbine Wheels. By Professor W. P. Trow- 
bridge. x8* 

Ventilation of Coal-Mines, The. By W. Fair- 
ley, M.E. f8« 

VoussoiR Arches, A Theory of. By Professor W. 
E.Cain. i8« 

VoussoiR Arches applied to Stone Bridges, Tun- 
nels, Culverts, and Domes. By Professor 
WiUiamCain. x&« 

Whxbls, a Practical Treatise on the Teeth of. 
By Professor S. W. Robinson. xS^ 

IHISCELLANEOUS. 

Graphic Method for solving Certain Algebraic 
Equations. By Professor George L. Vose. 18" 
Lkahv's The Art of Swimming in the Eton Style. 
LiPB History Album. By Francis Galton 4** ■.• x 
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Strbetbr's Great Diamonds of the World. 4" . . . .ao 

NATI7BAL HISTOBT. 



LiPK of Faraday. By J.'H. Gladstone. 16*. 
Polarisation of Lignt. Ky W. Spottiswoode . . . 
Record of Family Faculties. By Francis Galton. 



Chapters on Ants. By Mary Treat. 3a" 

Colours of Flowers, On the. As Illustrated in 

the British Flora. By Grant Allen 

Common Frog, The. Ry St George Mivart 

Darwin, Charles. Memorial Notices reprinted 

from '* Nature." By Professor Huxley 

S.IlNITABT scibncb. 

Air We Breathe, the, and Ventilation By Pro- 
fessor H. A. Mott. 16® 

Bad Drains, and How to Test them. By R. H. 
Reeve*. ia° 

Dikty Dustbins and Sloppy Streets. By H. P. 
Boulnois. 13® 

Disease and Putrescent Air. By T Rowan. 8*.. 

Drainage of Towns. By J. Phillips. 8* 

DwELLiNG-HousES : Their Sanitary Construction 
and Arrangements. By Professor W. H. Cor- 
field x8« 

Fashion in Deformity. By William Henry Flower. 
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Food. The Composition, Digestibility, and Nu- 
tritive Value of. By Professor Henry A. 

Health, The Laws of. By W. H. Corfieldi 8« . . 
Health-Science, A Manual of. By Andrew Wil- 
son. 8* 

Healthy Foundations for Houses. By Glenn 

Hints on takug a House. By H. P. Boulnois. 

X6* : . 

House Drainage and Sanitary Plumbing. By W. 
P. Gerhard. i8* 

Matbrnal Management of Children in Health 
and Disease. By Dr. Thomas Bull. la* 

Pneumatic Drainase. By A. Smith. 8". 

Potable Warer ana the Different Methods of de- 
tecting Impurities. By Charles W. Folkard. 

lo • * ••« .••• •■••• ■•. •••• 

Sanitary Condition of D ivelling-Houses in Town 
and Country. By George E. Wanng, jun. x8*. 

Sanitary Drainage of Buildings. Notes embodying 
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THE CHEROKEES IN PRE-COLUMBIA.N TIMES. 

V. 

■ 

The close agreement between the testimony of the mounds 
and the traditions of both Cherokees and Delawares is some- 
what remarkable, and justifies us in believing that they have a 
basis of truth. We are at least warranted in accepting the 
theory that the first-named people formerly dwelt in Ohio, 
and built some of the noted monuments of that State. The 
number and character of the defensive works indicate that 
there was a long contest and an obstinate resistance on the 
part of the original inhabitants. The geographical position 
of these works makes it apparent, as has often been remarked 
by writers on this subject, that there was a pressure by 
northern hordes which finally resulted in driving the inhab- 
itants of the fertile valleys of the Scioto and Muskingum 
southward. Some of these writers take it for granted (hat 
they fled through Kentucky and Tennessee into the Gulf 




PIG. 10. 

States, and became incorporated with the tribes of that sec- 
tion. If this be assumed as correct, it only tendb to con- 
firm the theory of an Indian origin. 

A study, however, of the pipes alone, makes it evident that 
this conclusion cannot be maintained. That the mound- 
builders of Ohio made and used pipes is proven by the large 
number found in the tumuli, and that they cultivated to- 
bacco may reasonably -be inferred from this fact. Although 
varied indefinitely by the addition of animal and other fig- 
ures, the typical or simple form in use among them appears 
to have been that known at present as the ** Monitor ^^ pipe, 
shown in Fig. 68, ** Ancient Monuments,^' and Fig. 177, 
Rau's '^ Archaeological Collection of the National Museum.'^ 
The peculiar feature is the broad, fiat, and slightly curved 
base or stem, which projects in front of the bowl to an ex- 
tent equal to the perforated end. This form is so peculiar 
that it must be considered ethnic or local. However, as will 
be seen by reference ti> the '^ Proceedings of the Davenport 
Academy of Natural Sciences ^^ and the *' Smithsonian Re- 
port for 1882,^' it is found in eastern Iowa and northern 



lUinois, and appears to be the only form found in that re- 
gion: hence it cannot be considered local. 

Now, it is somewhat remarkable that nearly all the pipes 
of this form and the modifications thereof, ending in the 
modem form shown in Fig. 6, are found in a belt com- 
mencing in eastern Iowa, running thence through northern 
lUinois, eastern Indiana, southern Ohio, and thence bending 
south through Kanawha valley, and ending in western North 
Carolina. The first modification is seen in Fig. 8, and 
found in Ohio, the Kanawha valley, and North Carolina; 
the second, shown in Fig. 10, is found in Ohio and the 
Cherokee district; the third, shown in Fig. 5, is found in 
East Tennessee; and the last, shown in Fig. 6, is found in 
the North Carolina mounds. 

Although specimens, chiefiyof the first modification, have 
been discovered in New York and Massachusetts, it is not 
known that the *' Monitor" or any of its manifest modifica- 
tions prevailed, or was even in use, at any |K>int south 
of the belt mentioned. Pipes in the form of birds and other 
animals are not uncommon, as may be seen by reference to 
Plate XXIIL of Jones's ** Antiquities of the Southern In- 
dians ; " but the platform is a feature wholly unknown in 
the Gulf States or middle Tennessee, as are also the deriva- 
tives from it. 

This fact stands in direct opposition to the theory that the 
mound-builders of Ohio fled southward across Kentucky and 
Tennessee, and became incorporated with the tribes of the 
Southern States, as it is scarcely possible that such sturdy 
smokers as they must have been, would have abandoned 
all at once their favorite pipe. The change, as it was in the 
other direction, would have been gradual. This evidence, 
however, has a very significant bearing on another point; 
for, if the testimony introduced justifies the theory advanced 
in this paper, then it is probable the Cherokees entered the 
immediate valley of the Mississippi from the north-west, 
striking it in the region of Iowa. This supposition is strongly 
corroborated, not only by the presence of the ** Monitor" 
pipe and its derivatives along the belt designated, but also 
by the structure and contents of many of the mounds found 
along the Mississippi in the region of western Iowa and 
eastern Illinois. So striking is this resemblance, that it has 
been remarked by explorers whose opinions could not have 
been biassed by this theory. 

Mr. William McAdams, in an address to the American 
Association for- the Advancement of Science, remarks that 
^ ^mounds such as are here described, in the American bot- 
toms and low lands of Illinois, are seldom found on the 
bluffs. On the rich bottom-lands of the Illinois River, 
within fifty miles of its mouth, I have seen great numbers 
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of them, and examined sev^eral. The people who built them 
were probably connected with the Ohio mound-builders, 
although in this vicinity they seem not to have many earthen 
embankments or walls, enclosing areas of land, as is com- 
mon in Ohio. Their manner of burial was similar to the 
Ohio mound-builders, however, and in this particular they 
had customs similar to mound-builders of Europe." Two 
mounds in Calhoun County, 'HI., one of which was opened 
by Mr. McAdams and the other by one of the Bureau assist- 
ants, presented the clay mass in the regular form of the 
Ohio **altar." But what is strange, though not without 
parallel, is the fact that we find the structure and contents 
of some of the eastern Iowa mounds similar to what is seen 
in the Cherokee district of North Carolina and E^st Tennes- 
see. Here, among other things, are seen the cubical piles 
or ^^altars" of unhewn stone with bones about them, pre- 
cisely as found in some of the North Carolina burial places, 
pottery bearing a strong resemblance to that of Ohio, and 
mounds with stone strata. A mound in Franklin County, 
Ind., described and figured by Mr. Homsher in the * 'Smith- 
sonian Report for 1882," presents features strongly resem- 
bling those observed in tumuli attributed to the Cherokees. 
Here we see the rectangular heaps of cobblestones like those 
in the North Carolina mounds, and stratification and ar- 
rangement of skeletons as in the Blast Tennessee mounds, 
also the stone stratum observed in the Iowa works. 

Having now traced the tribe back to the western boundary 
of the mound region, we are prepared to take a ^ance 
downward along the line of migration, bridging by deduc- 
tion such breaks as appear in the testimony. 

According to the data presented, we find them first on the 
west bank of the Mississippi, a tribe of comparatively lim- 
ited numbers, slowly extending their settlements or shifting 
up or down the stream between the mouth of the Des Moines 
River and what is now the northern boundary of Iowa. If 
we may judge by their works, it would seem that it was 
necessary only at this northern point of their extension to 
fortify against enemies. A suggestion as to who these ene- 
mies were will be offered a little further on. It is impossi- 
ble to give any satisfactory estimate of the length of time 
they occupied this locality; it was long enough, however, 
for them to acquire certain peculiar customs, some of which 
were not wholly dropped until they came into contact with 
the whites many centuries later. It is possible that here 
they began to build mounds, but explorations westward of 
' this area have not been carried on to a sufficient extent to 
speak with certainty on this point. It was here, no doubt, 
that the platform pipe with animal figures came into use. 
The ornamentation of their pottery, and the forms of their 
vessels, suggest the possibility of contact or intercourse with 
southern mound- building tribes. There is also abundance 
of evidence that they had acquired the art of manufacturing 
cloth, and were acquainted with copper. The evident ad- 
mixture, however, in these mounds, by intrusive burial", of 
articles of more recent times with those of the original buri- 
als, renders it somewhat difficult to decide positively as to 
the advance made in art by this people while residing in this 
locality. 

After passing to the east side of the river, it appears that 
they moved some distance farther to the south, their utmost 
limits in this direction being in Calhoun County, 111. The 



reason for this may have been the presence of the same ene- 
mies who opposed their northward movement on the oppo- 
site side of the river. Of course, without the knowledge of 
all the mound testimony, any attempt to descend into details 
of the movements of the tribe would carry us wholly into 
the realms of speculation. 

All that the mounds teach us ib regard thereto is the ex- 
tent of the area occupied, and the encroachments of works 
of other types which may or may not be contemporaneous. 

It is a fact perhaps worthy of notice, that, while the re- 
mains of the effigy-builders on the west side of the river 
reach but little south of the fortified point before alluded to, 
they are found on the Illinois side as far south as tke lati- 
tude of Peoria. 

Passing on eastward, we next find indications of their 
presence in eastern Indiana, whence it seems they gradu- 
ally moved into central Ohio, finding, as we judge* from 
some works along the southern border of their line of 
migration, some opposition. Their stay in this attractive 
region must have been long, and for most of the time a pe- 
riod of peace. The reasons for this conclusion are, first, 
the indications of the growth of the tribe, judging by the 
number of works and the statements in the Delaware tradi- 
tion, which imply that it had spread northward near to the 
lakes; and, second, the localities of the defensive works, 
which indicate that their chief contest was with a northern 
foe. If the latter supposition be correct, it would seem to 
imply that until this contest they had not found it necessary 
to build defensive structures. 

These, of course, are speculations, and only advanced as 
such; but there is one thing in relation to their removal 
from this region for which there appears to be historical, 
traditional, and mound testimony, and which has some bear- 
ing on the preceding suggestions. This is, that their de- 
parture was in separate bodies, and at intervals of consider- 
able length. 

That some were in their historic seat before the time of 
De Soto^s expedition, and possibly as early as the thirteenth 
century, has been shown. On the other hand, we have the 
statement of Bishop Ettwein, in a communication made to 
G^n. Washington, that the last of them did not remove 
from the region of Ohio until about the year 1700. We also 
find in the mounds of Ohio indications of intercourse with 
people residing in the mountain region of North Carolina. 

It has been objected, with some show of reason, that the 
theory advanced in this paper cannot be correct, because 
there are no such enclosures in North Carolina and East 
Tennessee as those in Ohio, because no true ''Monitor'* pipes 
have been found in the mountain section, and because no 
engraved shells have been found in the Ohio mounds. The 
first of these objections has already been alluded to; but we 
may add, that this people found themselves able, in their 
mountain fastnesses, to protect themselves against all their 
Indian foes without erecting artificial defences. The second 
objection, as we have already shown, is answered by a some- 
what remarkable historical statement by Adair. When he 
speaks of pipes ''full a span long, with the fore part com- 
monly running out with a short peak, two or three fingers 
broad and a quarter of an inch thick, on both sides of the 
howl lengthivtee^^^ he can refer to no other known pipe than 
the '.'Monitor,'' or the very slightly modified form with 
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straight base, found also in the Ohio mounds. As the author 
quoted wrote before any specimens had been unearthed from 
mounds, he must have seen in use that of which he speaks. 
T^is, we repeat, is somewhat remarkable, and forms a link 
connecting the Oherokees and mound-builders of Ohio suffi- 
cient to warrant the theory here advanced, were there no 
other evidences bearing on the question. 

The fact that no engraved shells bearing designs like 
those found in North Carolina and Tennessee have been dis- 
covered in Ohio forms no objection to the theory. Arts and 
customs are not always ethnical or tribal: some are acquired 
by contact and intercourse with other tribes. The custom of 
carving and wearing these shell gorgets did not originate 
with the Oherokees, but was acquired by contact with other 
tribes, after they had reached their southern home. 

These objections do not militate against the theory, which* 
is established on too broad a basis of facts and resemblances 
to be set aside by its failure to account for all the discov- 
eries made. Investigations in regard to the origin and use 
of these ancient monuments must be made chiefly by com- 
parisons and deductions, as historical evidence is in most 
cases wanting, and absolute demonstration impossible. 

Attention was called in the first part of the paper to the 
conclusion reached by linguists, that the language of this 
tribe belongs to the Huron-Iroquois family, thus necessi- 
tating the inference that we must look to the same locality 
for the origin of both. This throws a faint ray of light on 
the history of our tribe preceding their arrival on the banks 
of the Mississippi. But before attempting to follow this 
slender clew, attention is called to some general considera- 
tions drawn from a comprehensive study of the monuments 
of the mound section. 

In entering upon a discussion of the routes by which the 
mound-builders came into this section, an examination of 
the general distribution of the prehistoric remains is neces- 
sary. At present we are concerned only with what may be 
considered the boundaries thereof. Although the data are 
not sufficient to determine these limits accurately, enough 
has been ascertained to indicate what will probably be found 
in the end to be true. 

Limiting the consideration to what are usually classed as 
the genuine works of the mound-builders, the eastern bound- 
ary extends from central New York along the Appalachian 
range to Virginia, diverging thence south-eastward so as to 
strike the Atlantic coast in South Carolina. The Gulf coast, 
west of Florida, appears to be generally bare of mounds 
(with the exception of shell and refuse heaps) for some dis- 
tance toward the interior. On the north, the lakes and 
Rainy River form a tolerably well defined border, but west 
of the source of the Mississippi there is a northward exten- 
sion into Manitoba which has not been fully traced ; yet the 
indications are that but few ancient works will be discovered 
north of the Assiniboin region. Most of the mounds of this 
section which have been explored appear to be somewhat re- 
cent, though others bear evidence of being contemporaneous 
with the works of Wisconsin. On the west the* plains ap- 
pear to form the boundary from North Dakota to Texas, a 
line of recent works along the Missouri River forming the 
only exception, so far as known. 

The statement frequently made, that the works of the 
mound-builders continue across Texas into Mexico, appears 



to be without any foundation; for up to the present time 
but few have been discovered south of Red River, except in 
the eastern part of Louisiana. 

So far, therefore, as the facts ascertained are concerned, 
the distribution of the works of the mound-builders affords 
but little evidence on which to base a theory in regard to the 
lines along which the authora of these works entered the 
mound section. The exceptions, if any, are to be found in 
Florida and the North-west. But this statement must not 
be taken as indicative of a theory held by the writer, for he 
is not inclined to the opinion that the mound-building ele- 
ment, except possibly that of southern Florida, entered 
through this peninsula. Although he has reached no set- 
tled conclusion on this subject, he has been inclined to look 
more to the north-west and west for the lines of immigration 
than elsewhere, but freely confesses that he finds but little 
in the works along the border on which to base any theory 
on this subject. 

While this is true considering the section as a whole in its 
relation to the other comprehensive archaeological divisions 
of the continent, there are, on the other hand, decided indi- 
cations of movements within the mound section. 

The works of the effigy-mound district, confined chiefly to 
the southern half of Wisconsin and the immediately adjoin- 
ing sections, are peculiar, and formed a puzzling factor to 
those holding the theory of one great nation of mound- 
builders. The study of these appears to lead all those who 
have devoted attention lo them to the conviction that the 
more elaborate forms, are, as a rule, older than the simpler 
ones. 

Following up the slight clew thus afforded, and using the 
faint rays of light thrown on the history of the builders by 
the distribution of the mounds, we are led to • believe that 
their entrance into the district was most likely at its south- 
western comer, about what is now the north-eastern part of 
Iowa, and that the area longest occupied was the south- 
western portion of Wisconsin. The indications are, that 
they shifted back and forth between the Mississippi River 
and Lake Michigan, and finally made their exit at the north- 
western boundary of the State, a part going as far north as 
southern Manitoba. From there they at length passed 
southward into Dakota, where the mounds fade out, and the 
presence of the descendants of the builders— who, we are in- 
clined to believe, x>ertain to the Dakotan stock — is indicated 
only by surface figures. 

Another movement, traced by certain classes of works and 
vestiges of art which we ascribe to the ancestors of the 
Oherokees, was that already mentioned, extending from east- 
ern Iowa through Illinois, Indiana, Ohio, and West Vir- 
ginia, to the mountain region of North Carolina and Ektst 
Tennessee. 

A third line is indicated by certain types of prehistoric re- 
mains extending from Michigan, along the southern shore 
of Lake Erie, into New York ; but nothing has been found 
in these remains by which to determine the direction of the 
movement. There is little doubt, however, that the works 
along this line are attributable to on^ or more tribes of the 
Huron Iroquois family. 

Another class of works forms an irregular line extending 
from southern Illinois, through Kentucky and middle Ten- 
nessee, to the north-east comer of G^rgia ; the area of chief 
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occupation, and position of longest quietude, beiti^ that por- 
tion of the Cumberland valley in middle Tennessee. The 
works along this belt, which we attribute to the Shawnees, 
consist chiefly of stone graves of a particular type, and 
mounds; they fail, however, to give any satisfactory evi- 
dence as to the direction of the movement. Nevertheless 
there are, along portions of the line, some evidences of a 
shifting back and forth ; and the minor vestiges of art prove 
beyond question that the authors were contemporaneous 
with the builders of the mounds of Ekist, Tennessee and 
North Carolina. 

Although the banks of the Mississippi are lined with pre- 
historic monuments from Lake Pepin to the mouth of Red 
River, showing that this was a favorite section to the an- 
cient inhabitants, yet a study of these remains does not give 
support to the theory thaf this great water highway was a 
line of migration during the mound-building age, except for 
short distances. It was, no doubt, a highway of traffic and 
war-parties, but the movements of tribes were across rather 
than up and down it. We do not assert this as a theory or 
simple deduction, but as a fact proven by the mounds, what- 
ever may be the theory in regard to their origin or uses. 
The longest stretch, where those apparently the work of one 
people are found on one bank, is that from Dubuque to the 
mouth of the Des Moines. As we move up and down, we 
find repeated changes from one type to another. In addi- 
tion to this, is the intermingling of other types, and indica- 
tions in most places of successive occupation by different 
tribes. It is a very natural supposition that the people first 
reaching the bank of this broad stream, or of any of the 
other large streams of our country, would continue their 
course along it, but the mounds give no support to the the- 



ory. 



A study of this subject ought to lead us to the proper con- 
clusion, for it is evident that the natural condition of a 
mound-building people is one of permanency : hence their 
movements are governed largely by pressure from other 
tribes, and not by choice. No evidence has yet been found 
in the mounds pointing to the first-comers into the section. 
On the contrary, all the evidences of migration point at the 
same time to pressure- or obstacles in one or more directions. 
For example: the mound -builders of Wisconsin must have 
found some obstacle which prevented them from continuing 
their course eastward around the southern end of Lake 
Michigan, while the pressure which drove them from the 
area they had occupied so long seems to have come from the 
north-east. 

The singular course of the people who buried in the stone 
graves south of the Ohio, whether moving eastward or west- 
ward, can be explained only on the theory of the presence 
of other tribes to the north and south ; and this is probably 
true, as has been suggested, in regard to the x)eople who 
travelled from eastern Iowa to Ohio. 

Indications of movements are found in other portions of 
the mound section, but those mentioned are all which have 
any immediate bearing on the subject under consideration 
at present. 

Returning now to the point where we paused in our jour- 
ney backward along the pathway of the Cherokees, the in- 
quiry arises, '*From what point, or along what line, did 
they come to their halting-place on the banks of the Missis- 



sippi?'' As has already been stated, it is now conoed 
linguists that their language is an offshoot of ibe E 
Iroquois family, — a relationship long ago suraiised b 
Barton and Mr. Gallktin. We may therefore, in ansi 
the above inquiry, though in a somewhat broader 8en» 
given, adopt the language of Mr. Horatio Hale in spe 
of the more closely allied branches of this family: *' 
can be no doubt that their ancestors formed one bod] 
indeed dwelt at one time (as has been well said of tl 
cestors of the Indo-European populations), under one 
There was a Huron-Iroquois *family pair' from wh'u 
these tribes were descended. In what part of the worl 
ancestral household resided is a question which admits 
reply except from the merest conjecture/^ He adds, 
ever, ^'that the evidence of language, so far as it bf 
been examined, seems to show that the Huron clans 
the older members of the group ; and the clear and pc 
traditions of all the surviving tribes, Hurons, Iroquoif 
Tuscaroras, point to the Lower* St. Lawrence as the ei 
known abode of their stock. ^^ 

If the evidence presented in this paper be considered 
cient to justify the belief that the Cherokees enten 
Ohio vaUey from the west, we are, then, forced to o 
two conclusions, which may be stated briefly as fol 
1st, That this tribe, breaking away from the family 
eastern home, wandered westward, passing between 
Superior and Lake Huron into what is now Wisconsin 
onward to the border of the plains, turning* thence £ 
ward to the point on the banks of the Mississippi whei 
first find them; or, 2d (which is fare more likely), the 
nal stock was at one time in the distant pjast located ii 
region north-west of Lake Superior, and while hen 
Cherokees separated from their brethren, and n: 
southward to the banks of the Mississippi, while 
latter, being pressed onward, moved eastward, north oi 
Lakes, to the banks of the St. Lawrence. If this si 
sition accords with what really was the direction of 
movement, then it is highly probable, that, when 
reached the Ottawa River, a portion followed dowi 
course, while others turned southward into what is now 
tario, and were in that section when the Lenape appearf 
the scene. 

The first of these suppositions presents a movement 8< 
likely, though not entirely without a parallel in Indian 
tory, that we feel constrained to reject it, so long* as the 
a theory consistent with the known data that is more sii 
and reasonable. 

The evidence presented by Mr. Hale in the ''Iroquois 1 
of Rites'^ leaves no doubt that the earliest known seat oJ 
Huron-Iroquois family was on the Lower St. Lawrence ; 
it is scarcely presumable that their first appearance on 
continent was in this eastern region. It is more likely 
they had reached this point from some western section, 
as they' increased in numbers were forced to partially ret 
their steps. 

Although it is apparent that the authors of the anc 
works east of the Rocky Mountains were substantially in 
same culture state, and belong to the same race in the hi 
sense, yet there are some reasons for supposing (if we 
elude the ancient works of New York under the gen 
term ''mounds'^) that the custom of building mounds o: 
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nated independently in 8ome two or three different sections. 
This is inferred from the fact that there appear to he at least 
t three comprehensive classes of works: first, those of the 
Huron -Iroquois region; second, those of the Dakotan dis- 
trict; and, third, those of the southern section. These are 
not limited by ethnic lines, as the people who built the 
works along what we have designated the Cherokee and 
Shawnee belts probably derived the custom from the south- 
em mound-builders. 

The southern Dakotans, as the Quapaws and cognate 
tribes, also bidlt mounds of the southern type. It is possi- 
' ble, however, that future discoveries in the north-west and 
south-west may throw additional light on these questions, 
and modify the views here advanced, which are based, as a 
matter of course, only on the data so far obtained. 

The attempt to estimate the time that has elapsed since the 
arrival of the Cherokees on the banks of the Mississippi (as- 
suming the theory advanced to be correct) or since their 
meeting with the Lenape must be almost wholly conjectural. 
Mr. Hale says the time which has elapsed * 'since the Tal- 
legwi were overthrown^^ is variously estimated, but that the 
most probable conjecture places it at a period about a thou- 
sand years before the present day, which would carry it back 
to the ninth century. Basing the estimate on the traditional 
'Evidence, for mound evidence gives but little aid in this re- 
f pect before contact with the whites, it would seem to be 
more nearly correct to place the event in the eleventh or 
Itwelfth century. How long they had remained in this re- 
gion when the war with the Lenape occurred is a question 
that must.be left wholly to conjecture until other data than 
those we now possess are obtained ; but it must have been a 
■Stay of some centuries, during which, as before said, they 
had lived in^comparative peace. There are some reasons for 
l)elieving that during this time another tribe had pushed its 
way up the Ohio Eiver to the region about the mouth of the 
Miami. It is even probable that bands had crossed to the 
north side of the Ohio, and established themselves along the 
banks of the two Miamis. These I am inclined to believe, 
as heretofore remarked, were Shawnees who probably en- 
tered the Mississippi valley after the advent of the Chero- 
kees. There is some evidence, however, in this region, of 
the presence of another small tribe which must have been 
driven out or destroyed. The remains which indicate the 
presence of this tribe are peculiar stone heaps and stone 
graves. It is possible that the presence of other people in 
this part of the Ohio valley caused the Cherokees to retreat 
up the Kanawha instead of southward across Kentucky. 

The importance- archaeologically of the questions here dis- 
•cussed does not end with their bearing upon the history of 
a single tribe, for at almost every point there are side con- 
nections with other peoples. If it be admitted that the 
'Cherokees were mound- builders down to the appearance of 
the white race on the continent, the mystery of the builders 
of our ancient monuments is virtually dispelled; for the 
lines which radiate from this point are so numerous and so 
far- reach inff^ that, when traced out to their utmost extent, 
the whole realm of mound-builders will have been traversed. 
This is a view of the subject which has not received due 
-consideration on the part of those who admit that some of 
the works are attributable to Indians, yet claim that others 
Are due torn different and more highly cultivated race. An 



illustration by partially tracing one or two of these lines 
will serve .to impress the reader with the importance of in- 
vestigation in this direction. 

Beference has already been made to the fact that engraved 
shells similar to those found in the mounds of North Caro- 
lina and East Tennessee have been discovered in stone 
graves of a particular type, and that stone graves of this 
type often occur in mounds assigned, even by disbelievers of 
the Indian theory, to the true mound-building age. As the 
designs on these shells are peculiar, it is reasonable to con- 
clude that the builders of the two classes of works were con- 
temporaneous, or that there was an overlapping to some ex- 
tent chronologically. Following up this line, which is 
traceable by other indications than merely the form of the 
sepulchres in which the dead were buried, we are led in one 
direction to the banks of the Delaware, where, history and 
archaeology inform us, the Indians of that locality were 
burying their dead in tombs of the peculiar type mentioned, 
as late as the time of William I^enn. It carries us in an- 
other direction, to southern Illinois, where links are found 
connecting unmistakably with the historic tribes of that ac- 
tion. 

Going back to the Cumberland valley, the chief seat of 
these stone-grave builders, other lines start out which lead to 
the ancient works of south-eastern Missouri. Speaking of 
objects taken from ^Hhe peculiar stone graves of the 8outh- 
* ern States," especially those of the Cumberland valley. Pro- 
fessor Putnam states that he has classed these ''as belonging 
to the southern mound-builders, from the fact that the care- 
ful exploration of thousands of the graves, under the direc- 
tion of the Museum, shows that their contents, including the 
human remains, are of the same character as those of the burial 
mounds in general, in the same region. . . . We have con- 
clusive evidence, in the objects here arranged, that the 
stone-grave people of the south-west, and at least one group 
of the mound-builders, were one and the same people." 

In another place he says, ''Many of these carved disks of 
shell have been found in the graves and mounds of Tennes- 
see and Missouri, and, with the identity of the associated pot- 
tery from the two localities, go far to prove the unity of the 
people, notwithstanding some slight differences in burial 
customs.*^ - 

Although it is probable that Professor Putnam is not jus- 
tifiecl in concluding that the people of the two sections were 
tribally identical (if this be his meaning), yet the strong 
similarity in the forms, ornamentation, and character of the 
pottery leaves no doubt that they were contemporaneous, 
and, in consequence of contact or intercourse, had adopted 
in some respects similar customs. 

Thus it is seen, that, commencing with the mounds of the 
Cherokee district, the connecting lines lead to the modem 
and non-mound-building tribes of the Delaware valley, to 
the historical tribes of Illinois, and to the veritable mound- 
builders of middle Tennessee and south-eastern Missouri. 
Nor do these complete the list of points to which the 
branches of this single diverging line lead us. As there are 
other diverging lines, it is apparent, that, when all have 
been traced out along their various branches, a large por- 
tion of the mound area will have been traversed. 

This renders it highly probable that there was no manifest 
break in the mound-building age. It may have continued, 
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and probably did, for many centuries, but there is no satis- 
factory evidence found in the monuments that there were 
two distinct mound-building agpes. On the contrary, the 
historical, traditional, and archaeolog^c testimony is decidedly 
in favor of the theory that our prehistoric works are attribut* 
able to the Indian tribes found inhabiting this country at its 
discovery, and their ancestors. Ctrus Thomas. 



NOTES AND NEWS. 

Since the article on the Kiowa County meteorites was pub- 
lished {Science^ June 18, 1890), wa learn that another mass, 
weighing 219 pounds, has been found at Brenham Towosbip, 
Kiowa County, Kan. 

— We learn from Nature of June 12 that the measurement of 
the Rhone glacier in a comprehensive and systematic way has 
been carried on since 1874 by the Sw^ Alpine Club, and the 
abundant data obtained will shortly be published in separate 
form. It appears that the glacier was in recession till 1888. but 
since last year it has licen advancing. 

— By the new law on education of 1891, Sloyd is made obliga- 
tory in all the schools of Norway. The Norwegian Oovemment 
has invited Mr. Akkel Mikkelsen, director of the Danish Sloyd- 
training College, to give a course of instruction at Christian ia to 
the teachers of all the training-colleges in Norway. The courses 
for'81oyd at N&&B, in Sweden, will be held from May 27 to July 
8, from July 29 to Sept. 8, and frum Nov. 4 to Dec. 15. 

— The Appalachian Mountain Club has issued a special circular 
relating to the twenty-fifth field meeting, at the Deer Park Hotel, 
North Woodstock, N.H., July 1-8, and excursion to Randolph 
July 8-14. Further information may be obtained by addressing 
John Ritchie, jun.. Box 2725, Boston, Mas?., or J. Allen Crosby, 
70 Boylston Street, Jamaica Plain, Mass. Members of the club 
who would be interested in a trip to the Dead River region, Maine, 
In September or October, visiting Mounts Abram Bigelow, Snow, 
and Pari in Pond Bald, are invited to communicate with R. B. 
Or over, 11 Durham Street, Boston, Mass. 

— A noteworthy event in the movement for the higher educa- 
tion of women, as we learn from the London Journal of Educa- 
tion^ was the laying of the foundation stone of the Janet Clarke 
Bj^ildings at Tripity College, Melbourne, Australia, on March 17. 
In 1883, Trinity College authorities decided, with some misgiv- 
ings, to admit women students to their lectures. The next step 
was the establishment of a collegiate home, and a house in the 
neighborhood of the college was rented as a residence for lady 
students. To put this home on a permanent basis, Lady Clarke 
promised a donation of £5,000, which will go far towards defraying 
the cost of the new building. Sir M. H. Davies has given £2,000 
as the nucleus of an endowment fund. Mids Hensley, a former 
student of Newnham College, has been engaged by the council as 
lady principal of what will be the first AustrtUian women's college. 

— In the Journal of the Bombay Natural History Society (vol. 
iv. No. 8) Mr. £. Giles records a curious fact, which ought to have 
some interest for entomologists. In June, 1888, he was standing 
one morning in the porch of his house, when his attention was at- 
tracted by a large dragon- fiy of a metallic blue color, about two 
inches and a half lonsr, and with an extremely neat figure, who 
was cruising backwards and forwards in the porch in an earnest 
manner, that seemed to show he had some special object in view. 
Suddenly he alighted at the entrance of a small hole in the gravel, 
and began to dig vigorously, sending the dust in small showers 
behind him. "I watched him," says Mr. Giles, *'with great at- 
tention; and after the lapse of about half a minute, when the 
dragon-fly was head and shoulders down the hole, a large and 
very fat cricket emerged like a bolted rabbit, and sprang several 
feet into the air. Then ensued a brisk contest of bounds and 
darts, the cricket springing from side to side and up and down, 
and the dragon-fly darting at him the moment he alighted. It 
was long odds on the dragon-fly, for the cricket was too fat to 
last, and his springs became slower and lower, till at last his ene- 



my succeeded in pinning him by the neck. The dragon-fly ap- 
peared to bite the cricket, who, after a struggle or two, turned 
over on his back and lay motionless, either dead or temporarDy 
senseless. The dragon-fly then, without any hesitation, seized 
him by the hind-legs, dragged him rapidly to the hole oat of 
which he had dug him, entered himself, and pulled the cricket in 
after him, and then, emerging, scratched some sand over the hole 
and flew away ; time for the whole transaction, say, three minutes. *'^ 

— In a lecture on "Foam," Lord Rayleigh insisted that foaming 
liquids were essentially impure, for pure liquids will not foam. 
For Instance: neither water nor alcohol can be raised into a froth, 
although a mixture of the two may be to a certain extent. The 
addition of gelatine to water in the proportion of 1 in 100,000 de- 
velops the foaming quality quite noticeably. Of course, the best- 
known foaming liquid is a solution of soap, such as the children 
use for blowing bubbles. A liquid foams when its films have a 
certain durability. In all liquids these films exist, since a babble 
as it rises is covered with a thin film. Now, the most striking 
property of films is their tendency to contract, and they may be 
regarded as being in the condition of a stretched membrane, as 
of India-rubber, with the difference that the tend^icy to contract 
never ceases. An air- bubble will force the air back through the 
pipe, and a loop of silk floating on a film will be forced into a 
circle the moment the film inside it is ruptured. Oil forma, a 
film on the surface of water, and covers it entirely, even if the 
mass of the oil be collected into drops. This is well shown by 
dropping a particle of oil on to a vessel of wafer lightly covered 
with sulphur fiour. The sulphur will be immediately driven to- 
/the edge by the spreading film. The reason of this is that the 
tension of the water air film is greater than the combined tensiona 
of the water-oil and oil-air films, and consequently pulls out the 
oil-film. It is possible to reduce the surface tension of water by 
mixing it with various substances, such as ether and camphor. 
Camphor sera pin 2<s placed on the surface of pure water enter into> 
vigorous movement, because the dissolved camphor diminishes- 
the surface tension of the water; but, if the water be contami* 
nated by the least quantity of oil or grease, the motion ceasea. 
Lord Rayleigh made several expeiiments to find what thickness 
of oil-film would accomplish this: he found it to be about 1^ 
millionth of a millimetre. This thickness l)ear8 to an inch the 
same ratio that a second of time bears to half a yeav. Lord Ray- 
leigh explains the calming action of oil on the sea as follows: aa 
the waves advance, the surface has to submit to periodic exten- 
sions and contractions. At the crest of a wave the surface is 
compressed, while at the trough it is extended. So long as the 
water is pure, there is no force to oppose this ; but, if the surface 
be contaminated, the contamination strongly resists the alternate 
stretching and contraction. It tends always, on the contrary, to- 
spread itself uniformly, and the result is that the water refuses to- 
lend itself to the motion which is required of it. The film of oil 
may be compared to an inextensible membrane fioating on the - 
surface of the water, and hampering its motion. 

— The visit of the Iron and Steel Institute of Great Britain to- 
the United States in the autumn is likely to be in every way most 
successful. There will be three different sets of meetings, ~ the 
meetings of the American Institute of Mining Engineers, whicl^ 
take place in New York on Sept. 29 and 30; the meetings of the 
Iron and Steel Institute of Great Britain, which take place in the- 
same city on Oct. 1, 2, and 8: and the international meeting pro- 
moted jointly by those two societies, which will take place about 
the middle of October at Pittsburgh. The excursions which have- 
been planned by the American reception committee, of which Mr. 
Andrew Carnegie is chairman, provide for about three thousand 
miles of free transportation through the United States. Accord- 
ing to Nature, the principal excursions will take place to the iron 
ore and copper regions of Lake Superior; to Philadelphia, flarris- 
burg, and Chicago, where there are large iron and steel engineer- 
ing works to be inspected; and to the new iron-making district of 
Alabama. About three hundred members of the Iron and Steel 
Institute and one hundred German iron-masters have intimated 
their intention of taking part in the meetings; and already many 
have booked passages in the Hamburg- American Company 'a 
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steamer '*Normaimia/' leaving Southampton on Sept. 12. The 
meetings and ezcnrsions wiU last altogether over a month, and 
will practically embrace every point of interest in the United 
States within a distance of fifteen hundred miles of New York. 
Papers have been promised for the meetings by Sir Lowthian Bell, 
Sir Nathaniel Bamaby, Sir Henry Roscoe, and others. Among 
those who have intimated their intention of being present at the 
meetings are Sir James Kitson (president of the institute), Lord 
Edward Cavendish, Sir John Alleyne, Sir James Bain, Mr. Hing- 
ley, M.P. (president of the Iron Trade Association), Mr. Theodore 
Fry, M.P., Sir J. J. Jenkins, Sir Thomas Story, Mr. Windsor 
Richards, Mr. Snelus, F.R.S., and Mr. Edward P. Martin. 

— We learn from the Journal of Education (London) that a 
model school has recently been built at Mannheim, (xermany, at a 
cost of £45,000. It contains 42 school-rooms, 2 drawing-rooms, 2 
singing-rooms, 2 rooms for manual instruction, and a gymnasi- 
um; further, a large hall, 2 private rooms, 2 sets of rooms for the 
servants, and 4 subterranean prisons. The latest hygienic im- 
provements and precautions against fire have been introduced. 
Iron has been used inntead of wood, except in tbi& roof. The 
ceilings are all of beton. The floors are parquet floors laid in as- 
phalt. The accumulation of dust and the development of bacte- 
ria are hereby minimized. Underground there are two bath- 
rooms, one for boys and one for girls, with a dressing-room for 
each ; also a large dining-room where 700 poor children can be 
fed in winter. The number of children m the Volksschule at 
Mannheim has increased from 4,050 in 1880, to 9,220 in 1800. 

— The next meeting of the American Society of Microscopists, 
instead of being held at Louisville, Ky., will be held at Detroit, 
Mich., Aug. 12 to 15 inclusive. The outlook for the meeting is 
most encouraging, from the papers already promised. The subjects 
for discussion are '^Representation of the Society at the World*s 
Fair, Chicago, 1803," to be opened by Ex- Gov. Jacob D. Clox, 
Cincinnati, O.; '^Micrometry,*' by Professor William A. Rogers, 
Water ville, Me. ; ''Proposed Standing Committee on Medico- Legal 
Microscopy," by Professor Marshall D. Ewell, Chicago, 111.; 
'•Uniformity in Tube-Length," by Professor Simon H- Gage, 
Ithaca, N.Y. ; 'The Advisability of adding more Members to the 
Publication Committee," by Professor D. S. Kellioott, (Ilolumbus, 
O.; '^Proposed New Constitution," by Dr. William J. Lewis, Hart- 
ford, Conn.; "The Advisability of meeting at Same Time and 
Place of the American Association for the Advancement of 
Science," by Professor W. H. Seaman, Washington, D.C.; "Ad- 
visability of sending Copies of the Publications to Some of the 
Great Colleges and Libraries of the World," by Dr. Lee H. Smith, 
Buffalo, N.Y.; and "Fees of Experts with the Microscope," by 
C. M. Vorce, Esq. , Cleveland. The general session for the reading of 
papers will be held in the new building of the Detroit College of 
Medicine, corner of St. Antoine and Catherine Streets and Gratiot 
Avenue. The mayor of Detroit will deliver the address of wel- 
come, to be followed by the response of the president of the 
society, George E. Fell of Buffalo, N.Y. On Wednesday the 
forenoon and afternoon sessions will be devoted to the reading 
and discussion of papers and special topics; and in the evening 
the president will deliver the annual address, the subject being 
"The Influence of Electricity on Protoplasm." Thursday fore- 
noon will be devoted to the reading and discussion of papers and 
special topics; and the afternoon, to the various technological fea- 
tures of microscopy, as preparing, staining, mounting of speci- 
mens, section-cutting, manipulative methods, etc. These demon- 
strations will be conducted by experts in the different branches of 
work, and will form a valuable feature of the meeting. In the 
evening there will be an exhibition of microscopes and objects, pop- 
ular in character, and tendered by the society to the citizens of 
Detroit. Friday will be given over to the reading of papers, discus- 
sions, etc., until 4 p.m., when, by invitation, the members and 
friends of the society will take a trip on the Detroit River, fol- 
lowed by an inspection of the laboratories of Park, Davis, & Co. 
The headquarters of the society will be at the Hotel Normandie,and 
the Russell House and Hotel Cadillac will also be open to the guests. 
Negotiations relating to reduced railroad fares have been in prog- 
ress. Should they be successful, due notice will be given. The 



local committee of Detroit will issue circulars relating to the work- 
ing session and the exhibition. They will supply badges, and look 
after the general welfare of those attendant upon the convention. 

— The January number of Flecheisen and Masius* Neue Jahr- 
bUcher fur Philologie und P&dagogik contains a short but inter- 
esting report by E. Vogel on Spanish Oymnasia, The writer 
commences with a few details on the Spanish Volksschule, He 
says that elementary education is not compulsory, but that^ the 
Volkssehulen, whether conducted by the municipality or the 
Church or other societies, are not so bad as might be expected. 
The Spanish child is unusually sharp, and, not being burdened 
with several alphabets or a complicated orthography, learns to 
read and write easily in a few months. After this, he makes 
some progress in arithmetic and geography, and other branches 
of instruction ; while the German teacher is still laboring, in the 
sweat of his brow, "seine buben durch die disteln und domen 
eines sogenaunten lesebnchs zu lavieren." There are some estab- 
lishments for higher elementary teaching; but these are little 
patronized, children being usually put out apprentices at the age 
of twelve. Secondary education is given in the mstitutoSj organ- 
ized some thirty years ago. The curriculum covers five years, 
with a very singular time- table: viz., First year, Latin and Span- 
ish, 9 hours weekly; geography, 4i. Second year, Latin and 
Spanish, 9; Spanish history, 4^. Third year, rhetoric and poetic, 
9; arithmetic and algebra, 9; history, 4^; French or English, ^. 
Fourth year, geometry and trigonometry, 9; psychology, logic, 
and ethics, 9; French or English, 4^. Fifth year, physical sci- 
ence, 9; biology and hygiene, 9; agriculture, 9. The school-year 
is 87 weeks. The text-books are said to be good, all except those 
on Spanish grammar, the best of which is ludicrously incorrect 
and antiquated. The teachers lecture, but the boys cannot under- 
stand the words they are obliged to use. The leaving- examina- 
tion is ridiculous ; so much so, that a moderately clever boy can 
become "bachiller" at fourteen, and most boys do so at fifteen. 
The instituto is consequently, in popular opinion, "ein humbug." 
Mr. Vogel, with the true German belief in pedagogy, concludes 
his observations with the remark that "a good middle school 
would, in twenty- five years, make this talented nation one of the 
first in Europe." 

— Professors F. W. Clarke and H. W. Wiley, representing com- 
mittees appointed by the Chemical Society of Washington, the 
Chemical Section of the American Association for the Advance- 
ment of Science, and the Association of Official Agricultural 
Chemists, respectfully submit the following statement: During 
the past two years the formation of a national, or rather conti- 
nental, chemical society has been much discussed. A committee, 
of which Professor A. B. Prescott was chairman, -presented a re- 
port upon the subject at the last meeting of the American Asso- 
ciation, and that report was in the main favorable. A new com- 
mittee, however, was appointed to secure fuller information, and 
will report at the next meeting of the association, in August, 
1890, at Indianapolis. A larger attendance of chemists is. there 
expected. The plan which has so far been chiefly o6nsidered is 
in brief as follows: to organize a continental chemical society, 
representative of all North America, by affiliating together as far 
as possible existing local organizations; the society as a whole to 
hold an annual meeting at such time and place as may be agreed 
upon from year to year; while local sections, like the sections of 
the British Society for Chemical Industry, shall have their regu- 
lar, frequent gatherings in as many scientific centres as possible, 
all publishing their work in one official journal. The opinions of 
chemists are sought as to whether they regard the project favora- 
bly; and, if modifications or objections occur to them, it is de- 
sired to have them formulated. Upon the basis of the replies, the 
committees named will prepare their reports to the organizations 
which they represent. Other existing societies, having appointed 
similar committees, may take action independently; if so, their 
views will be considered also, as it is desirable to secure the full- 
est CO- operation among the chemists of America. Complete unity 
of action is essential to success. Replies should be addressed to 
Professor F. W. Clarke, United States Geological Survey, Wash- 
ington, D.C. 
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THE TORNA.DO: ESPY'S EXPERIMENTS. 

These investigations of Espy upon what actions may be 
considered as taking place in the upper air, as has been al- 
ready said, are of the highest importance, and demand a 
special consideration. A proper interpretation of his re- 
sults will help us in all our studies and reasonings. One of 
the most serious difficulties that we shall encounter, bow- 
eyer, is in the fact that in the open air we are not dealing 
with a limited confined space, but we have to do with un- 
limited space and a well-nigh frictionless medium. The 
apparatus which he used has been sufficiently described 
already. The earlier investigation with the nepbele- 
scope was made without the use of a condensing syringe; 
and in this we are able to comprehend clearly just the 
action which took place, while in the later researches the 
results were quite complex. Mr. Espy first carried his jar 
into air the temperature of which was quite low, at freezing 
or belqw; and, after it had attained the temperature of 
its surroundings, the stop-cock was closed, and the jar was 
taken to a room with high temperature, 70° to 80°. The air 
inside was expanded by the heat, and the amount of this 
expansion was measured on the gauge. He then opened the 



stop cock, and closed it at the moment the mercury reached 
a level in the gau^e. The rising of the mercury in the 
gauge after explosion, he thought was due to the gradual 
heating of the air which had been cooled by the sudden ex- 
pansion. In the same way the jar was left in a high tem- 
perature for a time; then the stop-cock was closed, and it 
was carried to a low temperature. In this case, of coarse, 
the mercury in the gauge had the opposite motion to that it 
had before. The same experiments were tried with both 
moist and dry air. 

One of the more important results from these researches. 
Espy does not seem to have thought of, though it dimly 
foreshadowed the epoch-making experiments of Mayer and 
Joule, in England, on the mechanical equivalent of heat. 
It is plain that in this confined space used by Espy there 
must be a relation between the amount of rise or fall in 
temperature and the corresponding change in air-pressure 
under a constant volume, and this will enable us to deter- 
mine the expansion of air per degree of heat applied. In 
moist air the average difference of temperature between the 
cold and warm room was 45^, and the rise of the gauge 2.97 
inches ; in moist air, going from a warm to a cold room, the 
fall in temperature was 45^, and the fall in the gange 2.60 
inches: while with dry air these quantities were 57^ and 
3.34 inches and 63^ and 3.30 inches respectively. The 
amount of change per degree in the four cases was .066, 
.057, .059, and .052 of an inch, or a mean of .059 of an. inch 
in all the cases. The reading of the barometer is not given ; 
but, if we assume it to be 29.80 inches, we find that the in- 
crease of temperature required to double the pressure in the 
jar was not far from 505^, — a result which is remarkably 
close to the 490^ found by the more careful and extended re- 
searches of others. We now see the important bearing of 
this first work on our studies. If we compress air 5 inches 
by the gauge, we would heat it 83^ ; and if 10 inches, 167^ ; 
and so on, provided no heat was lost or dissipated in the 
operation. We ought also to be able to calculate from the 
reading of the gauge, after any operation of either conden- 
sation or expansion, exactly how much the air was heated 
or cooled, provided always that no heat was lost or gained. 
In the light of this interpretation , let us examine some of 
Espy^s experiments. In one instance be compressed the air 
10 inches. We may suppose that he waited long enough to 
allow the jar to attain the air temperature before explosion. 
After the explosion the gauge reading was 2.15 inches, which 
would indicate that the cooling was not far from 36^, pro- 
vided the only influence on the gauge was through the rise 
of pressure consequent upon the heating of the air by sur- 
roundings. It would appear that the theoretical cooling 
from such an expansion should be much greater than this; 
and, in fact, we cannot reason or theorize upor. this result 
in any way, without first learning the probable loss of heat 
during compression, and its gain during expansion, to and 
from the environment. Espy's nephelescope was duplicated 
in its different parts, with the addition of a most delicate 
thermometer loaned by Professor Russell. This instrument 
has a bulb .06 of an inch in diameter and 1 inch In length, 
and would change one degree in from two to three seconds. 
It is plain, that, in observations with any degree of speed 
in change of temperature, any ipstrument will be liable to 
lag behind the existing temperature. This difficulty, bow- 
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ever, may be partially avoided by conducting operations at 
variable rates of speed, because, if we obtain the same re- 
sult with different rates, we can conclude that the lagging is 
inappreciable. A.gaiii: the amount of this lagging may be 
approximately computed by using two thermometers with 
difPerent rates of lagging. Whatever may be this lagging, 
however, it is plain that it would be exactly the same in 
moist as in dry air, so that our comparative results will be 
entirely free from any error due to the instrument. In 
saturated air, moisture collects on the. bulb ; but this can 
make no difference, since in saturated air the dry and wet 
thermometers read alike. 

Experiments. 

On rapidly compressing the air and suddenly releasing it, 
the andount of rise and fall in temperature was the same,, 
about 7^ for 10 inches of compression. We shall be entirely 
within the limits of error if we assume the lagging to be 1^. 
Since the air at the side of the jar was at very nearly the air 
temperature, we can consider that the average heating and 
cooling of the whole air was not far from 4^. This shows what 
an enormous loss of heat was sustained by the air in com- 
pression to one-third its bulk. The theoretical heating 
should have been 163^, while the actual heating was one- 
fortieth of that. But the most important fact in this con- 
nection is that Espy, under the same conditions, found the 
cooling after expansion to be nine times that found above. 
Espy emphasizes the great necessity that exists in closing the 
stop-cock at the moment the mercury reaches a level, or at 
the exact moment when we may suppose the cooling by ex- 
pansion is greatest. On repeating these experiments, it was 
a matter of great astonishment to find that the delay of a 
few seconds only in stopping the expansion, after the col- 
umns in the gauge were at the same level, almost entirely 
obliterated the subsequent rise. This would seem to show 
that heat from the environment had little or nothing to do 
iirith this rise, and this is an exact corroboration of the in- 
dication of the thermometer ; for a rise of 4^, which was found, 
would represent less than .26 of an inch on the g^uge. Does 
the mercury in the gauge reach a level before the air inside 
the jar is in equilibrium with the outside air? Professor 
Marvin has suggested that the momentum of the mercury in 
the latter part of the expansion would cause it to reach its 
level sooner than the air its equilibrium. On performing 
the experiment at different speeds of expansion, it was found 
that a definite relation existed between the rapidity of fall 
of the mercury and the subsequent rise after arresting the 
expansion. For example: the air each time was compressed 
to 400 millimetres, and expanded in 6, 10, and 20 seconds. 
The amount of rise in these cases was approximately 41, 21, 
and 12 millimetres respectively. It might be thought that 
this was due to the greater accession of heat to the air during 
the slower expansion (that is, the cooling would not become 
as great), but in all these cases the thermometer indicated the 
same cooling at the end. It must also be plain that this 
effectually disposes of the question of lagging, as suggested 
above. The evidence is cumulative and conclusive, that the 
rise noted by Espy was not due to a heating, from outside, of 
the air cooled by expansion; and his whole theory regard- 
ing the difference in cooling, of dry and moist air, falls to 
the ground. 



As regards the fact that there is only an exceedingly slight 
rise after waiting a few seconds. Professor Seaman has sug- 
gested that the air may be heated in these few seconds, and 
therefore there is no rise. But it takes time to heat the air 
under these conditions, and in these few seconds the amount 
of heating is exceedingly slight: in fact, this one thing is a 
strong argument against the view that the rise noted after 
expansion is due to heat ; for the rise is very rapid, and is 
accomplished in a few seconds. Still another point is to be 
noted : by making the compression to 400 millimetres very 
rapid (that is, in 10 seconds), and then expanding in 6, 10, 
or 20 seconds, we have heated and cooled our air by very 
nearly the same amount, and it has come back to just a de- 
gree or two below the outside air temperature; so that the 
subsequent rise cannot be due to the accession of heat from 
outside. There is an exceedingly interesting matter right 
here that I leave for physicists to consider. We are told 
that the only way in which air can lose its heat is by per- 
forming work. Now, is it possible for us to consider that 
the amount of work done in compressing the air to 400 miUi- 
metres is exactly counterbalanced by the work done by the 
air in forcing aside the outside air as it rushes out of the jar? 
It would seem as though the former must be a thousand or 
more times greater than the latter, if we take account of all- 
the circumstances. One more .^xperiment was tried to de- 
termine the cause of the rise in the gauge after explosion. 
If this rise were due to the behavior of the gauge, rather 
than to outside heat, we ought to be able to obtain it at any 
moment after expansion, and long before any marked cool- 
ing had taken place. When the expansion was arrested 
after one or two seconds, there was a marked rise in the 
gauge. This arrest must have been long before the cooling 
could possibly have brought the air to the outside tempera- 
ture, for the just previous compression had heated it 4^ 
above the air, and the expansion could not cool it down before 
5 seconds had elapsed. Whatever may have been the cause 
of this rise, there is one point about which there is not the 
slightest doubt, and this is the principal point that we are to 
consider. Under all conditions of slow or rapid compression 
and expansion, the final cooling after explosion was almost 
identically the same, whether moist or dry air were used; 
This was determined by the thermometer; and in this ex- 
periment it must be admitted that the lagging of the ther- 
mometer had no influence, for it would be precisely the 
same in both moist and dry air. The rise of the gauge after 
explosion with dry air was slightly greater than with moist 
air, but this may have been due to a difference in the whirls 
which the explosion always produced inside the jar. It 
seems almost incredible that this fatal slip should have oc- 
curred at such an extremely critical point in Espy^s work; 
and I am impressed with the conclusion thus reached, not so 
much by my interpretation of Espy^s doubtful results, but far 
more because the two sets of experiments dovetail into each 
other so perfectly, and the one serves as a check on the 
other. 

It is not a little remarkable that we have obtained some- 
what the same result as this by another method of reason- 
ing. The condensation of the moisture or the appearance 
of the cloud, even in thoroughly saturated air, is exceedingly 
evanescent in a jar of this kind. It is next to impossible, 
except with very high compression (15 to 20 inches), to get 
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a particle of miBt to settle to the bottom. Under the com- 
pressions employed by Sspy, the cloud or mist entirely dis- 
appears in a few seconds, and not an atom of moistare 
reaches the bottom of th« jar. Suppose, now, that, at the 
instant of expansion, latent heat were liberated by the for- 
mation of the cloud, which would prevent a further cooling. 
It is very plain that it would be used up immediately in the 
evaporation of the cloud ; and the disappearance of the mist 
proves that the sensible heat has again become latent, and 
can have absolutely no effect in expanding the air or in 
causing a final higher gauge reading, as Espy thought. 

A note should be made of the condition of Espy^s moist 
air. The presence of a haze or cloud is no evidence of sat- 
urated air, for such cloud has been produced in air having 
only two per cent of moisture. When air is pumped in 
from the room, it has an enormous number of dust-particles 
in it, and these give the semblance of fog on sudden expan- 
sion Espy tried to saturate his air by putting a little water 
into his jar, but it is certain that this expedient would be 
Qf little or no effect. Bubbling air through three inches of 
water will not saturate it, and it was found that nearly all 
expedients failed to do so. The only satisfactory saturation 
could be effected by passing the air through a bottle full of 
small pieces of sponge saturated with water. While we 
cannot think that Espy's air was saturated, yet it is certain 
that the experiments in 1889 were with saturated air, and 
hence must have shown a difference between dry and moist 
air, if any could have done so. The delay of several days in 
some of Espy^s experiments after compression before explo- 
sion should have served, and probably did serve, to increase 
the moisture in the air, and not to diminish it, as he thought, 
and as his researches seemed to indicate. It might be 
thought essential, in order that this question may be settled 
beyond all doubt, that there be some explanation of Espy's 
results showing a slightly gre&ter rise in the gauge after 
expanding dry air than when moist or partly moist air was 
used. Undoubtedly, if all tlie conditions were known, the 
difference could be easily explained. It is absolutely cer- 
tain that it was not due to any latent caloric of elasticity 
that was given out by the moist air. ^ 

I think this discussion will enable us to reason more or 
less effectively as to what are the probable heating and cool- 
ing effects in the free atmosphere from descending or ascend- 
ing currents, and the resultant liberation or production 
of energy. It is well known that the most perfect locomo- 
tive makes use of only five to ten per cent of the total en- 
ergy developed. We have just seen, that in condensing air 
to 10 inches, instead of obtaining an increase of temperature 
of 163^, as theory seems to indicate, we have barely reached 
4^, or one-fortieth of the theoretical amount. It is plain 
that this is due to the loss of heat into the environment of 
the air. Suppose, now, we take away this confining jar; 
suppose we make steam in the open air instead of our loco- 
motive boiler; or suppose, instead of trying to compress air 
in our jar, we had the total horse and steam power of the 
whole earth engaged in compressing the free air by forcing 
it through syringes or force-pumps into the atmosphere. 
What would be the result ? The utter absurdity of all this 
is most plainly manifest, but is it any more so than the at- 
tempt at developing effective energy in the free air, as has 
been theoretically accomplished by some ? If there is this 



enormous dissipation of hetit under conditions which we can 
control, must there not be a very much- greater dissipation 
of heat in all out-doors ? Is it not highly probable that 
many of the theoretical deductions find their only shadow 
of support in the fact that the assumptions call for a perfect 
engine without loss of a particle of energy? Has theoretical 
meteorology ever produced even a single essential effective 
element or part of this perfect engine ? If the considerations 
herein set forth are borne out by subsequent researches, we 
must most certainly come to the conclusion that thus far 
theoretical meteorology has not had a single well-supported 
fact on which to base its profoundest theories of tornado 
generation and movement. Professor Wild of St. Peters- 
burg has well said, ** Without exact and satisfactory data, 
meteorology cannot develop as a science, but will be, as 
heretofore, mainly a tumbling-ground for vague speculationa 
and dilettanti investigations. '^ H. A. 
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Ohio Meteorites. 

Under date of June 18, Kr. (George F. Kunz, in an article in 
Science upon meteorites, mentions two copper ear-rings foand by 
myself in an Ohio mound as partly composed of meteoric iron. 
Mr. Kunz is in error as to the locality of the find. It was made 
at Frankfort, Ross County, O., and not in the neighborhood of 
Fort Ancient, as stated in the article. 

The ear-ring^ are coated with a heavy plate of the iron, and are 
splendidly preserved, the iron having resisted atmospheric agen- 
cies remarkably well. It is slightly corroded in one place only. 

The state of preservation is due to the placing of the objects in 
a layer of. fine, dry gravel by the builders of the mound. The 
nearest skeleton was distant five feet, and the ear-rings did not 
accompany any remains. However, there were three copper 
hatchets placed alongside these ear-rings, and five other spools or 
ear-rings, too; but these latter were not covered with meteoric 
iron, or any other substance. The mound was examined in April, 
18b9. Warben K. Moorehead. 

Xenia, O., Jane 18. 

Vertical Components of Motion in Cyclones and Anticyclones. 

In saying that there is an ascending component of motion in 
cyclonic areas, and a descending component in anticyclones {Sci- 
ence^ May 30), I meant that the winds in these areas of low and 
high pressure do not moye horizontally, but obliquely upwards or 
downwards. The evidence of this has been presented and dis- 
cussed by Looniis, in his ''Contributions to Meteorology," in the 
American Journal of Science; and an abstract of these has been 
prepared by Clayton for the American Meteorological JoumaL 
Hann and others have also discussed the matter. If Mr. Vel- 
schow, who makes inquiry on this point in SciencCf June 20, is 
not already acquainted with the writings of these authors, a ref- 
erence to them would perhaps satisfy him. W. M. Davib. 

C»mbrldgef Mass., June 21. 



BOOK-REVIEWS. 

Locke. By ALEXAin>KB Campbell Fbaser. Philadelphia, Lip- 
pmcott. 16^. tl.25. 

This the latest volume of Blackwood's '^Philosophical Classics'* 
is one of the best of the series. It opens with a quite full account 
of Locke's early life and education, with brief sketches of hia 
family and the various persons with whom he came in contact in 
those years, and by whom he may be supposed to have been in- 
fluenced. It then recounts bis entrance into political life, and the 
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Tarious vicissitudes he experienced iu consequence of ibe frequent 
changes of government, culminating in a ten-years* exile in Hol- 
land. These ten years were quite probably the most important in 
his whole life ; for it was chiefly during this time that he thought 
out and composed his **£8say on the Human Understanding," 
and also some of his most important political treatises. The later 
events of his life, toji^ether with the history of his various works, 
are related by Professor Fraser with care, and with as much ful- 
ness as most readers will desire. 

The account of Locke's life, however, is kept subordinate to the 
analysis and criticism of his philosophy, — a task which Professor 
Fraser has performed with great clearness and philosophical acu- 
men. He remarks in his preface how great has been the influ- 
ence of Locke's * 'Essay" upon subsequent thought, and that it 
*' seems in excess of the author's speculative depth and subtlety or 
grandeur of character, — a remark with which most readers of the 
work at the present day are likely to agree. Professor Fraser 
shows, however, in another place, to what this influence is really 
due. Locke was the first thinker to place at the very portal of 
philosophy the question as to the ''origin^ certainty, and extent 
of human knowledge;" and, though he failed to answer the ques- 
tion himself, it has been recognized ever since as the main prob- 
lem in human thought. When Professor Fraser comes to inquire 
why it was that Locke failed to solve the problem, he shows 
plainly that it was due to an insufficient comprehension of the 
intuitions of reason and of their philosophical importance. Locke 
did not deny their existence,— on the contrary, he expressly rec- 
ognized their truth and self -evidence, — but he assigned them a 
subordinate place in his scheme, and therefore failed to give a 
satisfactory account of our ideas of substance, infinity, causation, 
Bnd others, which cannot be derived from external or internal sense. 
Professor Fraser*s discussion of this point is very able; and all 
who wish to understand Locke's work, and bis place in the his- 
tory of philosophy, will do well to read this book. 

Russia: its People and its Literature. By EImilia Pardo BazXn. 
Tr. by Fanny Hale Gardiner, Chicago, McClurg & Co. 16**. 
91.25. 

The object of this work is to give an account of the present 
state of society and opinion in Russia, with a more particular ex- 
amination of the works of the Russian novelists. Sefiora Baz4n 
tells us at the outset that she is not acquainted with the Russian 
language; but she has read largely of the works in other lan- 
guages that treat of Russia, together with all the translations 
from Russian literature that have appeared. She has also asso- 
ciated considerably with Russian authors and revolutionists in 
Paris, and by all these means has obtained materials for an inter- 
esting book. Of course, in a small book prepared in this way, we 
cannot expect any thing specially new or original; but the reader 
will find in it a clear and instructive delineation of the more im- 
portant phases of Russian life and literature as the authoress un- 
derstands them. She begins by briefly noting the leading points 
in Russian history, and tlien gives us a study of nihilism, which 
to our mind is the most interesting 'part of the book; while the 
rest of her remarks relate mainly to the new school of Russian 
novelists, beginning with Gogol, and ending with Tolstoi. Ni- 
hilism, she thinks, as others have thought, is in great part the 
product of the atheistical and pessimistic philosophy of Germany, 
though political discontent has had a share in forming it; and she 
shows clearly that it is confined to the more active and educated 
classes, the peasantry and workingmen generally showing thus 
far no sympathy with it. The characteristics of Russian fiction 
are attributed partly to nihilism, and partly to the spirit of * "real- 
ism" which pervades all the fiction of the age. After spending 
several years, however, in the study of her subject, Sefiora Baz&n 
confesses herself somewhat baffled, and ends with the remark, 
''Russia is an enigma; let those solve it who can — I could not.'' 

Pestalozzi, his Life and Work. By Roger De Guimps. Tr. by 
J. Russell. (International Education Series.) New York, 
Appleton. 12®. $1.50. 

About a year ago we had occasion to notice a translation of De 
Guimps's **Life of Pestalozzi," by Miss Crombie, and we are now 



favored with another by a different hand. Of the two, the ren- 
dering by Mr. Russell seems to us the best. We have not the 
French original at hand to test the accuracy of the work, but this 
is vouched for by Rev. R. H. Quick, who writes a brief introduc- 
tion; and the translation reads like an original composition in 
English, thus making an interesting book. Jdoreover, it is com- 
plete, the narrative being given entire, with very copious extracts- 
from Pestalozzi's own writings. It is therefore the best account 
of his life and work to be found in English, and is well worthy of 
a place in the series to which it belongs. 

Of Pestalozzi himself we have perhaps said enough in former 
articles ; but we may cite a few remarks by Mr. W. T. Harris in 
the '^Editor's Preface," which he contributes to the volume. He 
holds, and rightly, that the Swi$>s educator's importance consists- 
not 80 much in his method of teaching as in his ardent desire for 
the education and elevation of the poorer classes, who, previous- 
to his time, had had virtually no education at all. According to 
Mr. Harris, ''he is the first teacher to announce convincingly the 
doctrine that all people should be educated," — a doctrine now held 
and more or less effectively practised in all civilized countries. 
It was to this end that all his labors were directed, and he had 
thus the honor of leading the movement for universal education. 
Of his method of teaching, Mr. Harris does not speak so highly, 
believing in particular that he laid too much stress on the mere 
training of the senses, and too little on the development of the 
thinking faculty. With these views we agree; and we cannot 
help adding, that, in our opinion, an efficient practical method 
was jiist what Pestalozzi lacked, the failure of all his educational 
experiments pointing strongly to this conclusion. 



AMONG THE PUBLISHERS. 



In the Atlantic for July, Professor Shaler writes about '*Sci' 
ence and the African Problem." Mr. Albert Bushnell Hart*s pa- 
per on '*The Status of Athletics in American CoUeges" may be 
called "timely." 

— Messrs. Ginn & Co. announce a revised edition of "Our Gov- 
ernment,*' by Jesse Macy, professor of constitutional history and 
political economy in Iowa College. 

— Edward Heron- Allen, the well-known exjpert in palmistry,, 
has an article upon "The Cheiromancy of To-£>ay" in Lippin^ 
cott's Monthly Magazine for July. 

— The July number of the Contemporary Beview, issued in thi? 
country in the original English form by the Leonard Scott Publi- 
cation Company, New York, will contain a paper by Edward 
Bellamy. 

— Any of our readers who are planning a trip to Europe should 
look at the ''Guide to Europe" published by Houghton, Miffiin, & 
Co., and edited by the well-known Stoddard. The book is of 
convenient size, is well made for its special purpose, and containa 
just the information required by the vacation tourist. A new 
edition appears each year. 

.. — ^The contents of the first number of the fourth volume of the 
Journal of Morphology (Boston, Ginn & Co.) are as follows: 
"The Origin of the Cerebral Cortex and the Homologies of the 
Optic Lobe Layers in the Lower Vertebrates," by Isaac Nakagawa,. 
B.Sc., Princeton College; "The Skeletal Anatomy of Amphiuma 
during its Earlier Stages," by O. P. Hay; "The Segmentation of 
the Primitive Vertebrate Brain," by Charles F. W. McClure, fel- 
low in biology at Princeton; "The Life-History of the Formed 
Elements of the Blood, especially the Red Blood Corpuscles," and 
"Observations upon the Occurrence, Structure, and Function of 
the Giant Cells of the Marrow," by W. H. Howell, Ph.D., lecturer 
in physiology and histology, University of Michigan. 

— Some weeks ago we noticed the proposed series of popular sci- 
ence books to be published in this country by Macmillan. The first of 
this series, which appears under the general title * ^Science in Plain 
Language," is by William Durham, a fellow of the Royal Society 
of Edinburgh, andconsistsof anumber of short essays on evolution » 
antiquity of man, bacteria, the basis of life, ancient lake dwell- 
ings, etc. The titles would lead one to suppose the book to be of 
a somewhat disjointed character, but the author's aim was to 
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show a oonDection between all the subjects, illnBtratini^ the prin- 
ciple of eTolation. The volame proposed to follow in this series 
will contain Tarioos papers on astronomy and physics, inchiding 
^The Sun and Solar Energy;" "The Moon;" •'Weighing the Sun 
and Moon;" ''Size and Mass of the Earth;" ''Planet Worlds and 
SunB;" ' Fixed and Variable Stars;" ''Star Clusters, Nebul®, and 
Comets;'* "Contents of Space;** '^Formation of the Heavenly 
Bodies:" "Tides;" "Light;" • The Spectroscope;" etc. 

— Two of the recent publications of the Johns Hopkins Univer- 
sity may interest some of our readers. One is on ''The Study of 
History in Germany and France," by Paul Fr6dericq of the Uni- 
▼ersity of Ghent, translated by Henrietta Leonard, and gives a 
aomewbat minute account of the methods now pursued in teach- 
ing history in the universities of Germany and in the various 
higher schools in Paris. The historical courses in the German 
Universities are of two kinds, theoretical and practical, of which 
the former are like those in our own colleges, while the latter are 
intended to teach the student how to investigate and criticise the 
original authorities. It is these practical courses, as pursued in 
the historical seminaries, that M. Fred^icq most esteems; and 
be devotes many pages to an account of the way they are carried 
on, the students doing most of the work, and the teacher making 
auggestions and criticisms. Some foreign observers have thought 
that this mode of investigating history was degenerating into a 
mere criticism of texts and study of trifles; but M. -FrMericq 
thinks otherwise, though be admits that it might do so. The 
French historical courses in general he esteems less highly, but 
«peaks with enthusiasm of those at the Practical School for Ad- 
vanced Study (L^fioole Pratique des hautes etudes), founded in 
Paris a few years since, and which resemble to some extent those 
of tbe German universities. On the whole, M. Fred6ricq*s mono- 
graph, though too minute for moat readers, is well prepared, and 
will doubtless be suggestive to American educators. The other 
pamphlet to which we alluded Is "Notes on tbe Progress of the 
Colored People of Maryland since the War," by J. R. Brackett. 
This author had previously published an account of the negroes 
and of slavery in Maryland before the war, to which the present 



work is therefore a supplement. He speaks flrst of the political 
action of the negroes, which, in his opinion, haa not helped ihem 
much, and then goes on to state what they have done in accaom- 
lating property and oiherwiae improving their condition. He re- 
ports, that, according to the liest information obtainable, not 
more than two thousand of the Maryland negroes own any prop- 
erty, though the nnmber of negroes in tbe State is over two bnn- 
dred thousand. Considerable diCBcnhy has been experienced by 
them in gaining admittance to the profeaaions of law, medicine, 
and teaching; tmt they have finally succeeded in all these cases. 
Some prejudice and caste feeling still prevails; but, on the whole, 
the status of the negro in Maryland seems to be improving as fast 
as could reasonably have been expected. 

— Tbe Shakespeare Society of New York announces that it will 
immediately resume its publications (temporarily discontinned, 
pending tbe establishment of "The Bankside Shakespeare") with 
a second series, to consist of unexpnrgated reprints of the Old 
English Miracle Plays, Mysteries, and Moralities, as fllustrating the 
growth of the drama up to Shakespeare, besides the least known 
and edited English 'plays contemporary with Shakespeare's own 
work. This second series will discard tbe black and gold cover 
and lOmo. page heretofore used, and hereafter all of the society's 
publications will be issued in "Bankside" style. In the best work 
of the Riverside Press; laid paper, boards, parchment backs, 8vo.; 
uniform with "The Bankside Shakespeare." Two hundred and 
fifty copies of this series only will be printed, and the type will 
then be distributed, not to be reset under any circumstances. 
These impressions will be sold at $2.50 per volume, payable on 
delivery, plus postage. No. 1 of this second series will be "lacke 
Drvms Entertainment, Or Tbe Comedie of Pasqvil and Katherine. 
as it hath beene sundry times plaid by tbe Children of Powles. 
Newly corrected, London, printed by W. Stansby, for Philip 
Knight, and are to be sold at his shop in Chancery-Lane ouer 
against the Roles. 1616. (With notes, and Introduction touch- 
ing the origin, growth and decadence of the Children *s Com- 
panies.)" AddVess L. L Lawrence, clerk Publication Committee, 
N.Y.S.8., 21 Park Row, New York City. 
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• ■ ■ 

" Full of exact and helpful obserrations.'' 
" A Tery interesting and raluable work/' 
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tory twenty-fire years ago. in contrast with its 
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— Wetcb. Fracker Company have published a work entitled 
"In Western Levant," by.Francis C. Sessions, illustrated by Hen- 
ry W, HbU. It is a record af [ravel in Spain, Morocco, Algeria, 
and Tunis, with brief description!) of the most naC«<l citiea and 
architectural works, ae well aa nt the character and habits of the 
people. There is nothing of much ecientiSc interest iu the book, 
the author having evidently sought Tor entertainment durins bis 
travels rather than for inforoiBtiun; and the work is marred by a 
too florid rhetoric. NevertheleBs those who are fond of boobs of 
travel will Qnd many items of interest in this one. It is printed 
on good paper, suitable for the illnstrations, which are pleasing. 

— The fifth volume of the new edition of "Cbambera'a Ency- 
cIopSBdia" has been issued, and deals with the various topics from 
"Friday" to "Humanitarians." The scientific articles are quite 
numerous and important. Professor Geikie treats of geology; 
John S. Keltie, of geography; J, S. Bfackay, of geometry; P. G. 
Tait, of heat; J. Arthur Thompson, of heredity; and there are 
many other articles that would demand notice in a minute sur- 
vey of the work. Among the articles of apolitical and historical 
character are those on Germany, Great Britain, Holland, and 
Ancient Greece; while Charles I. Elton, M P., contributes a paper 
of several pages length, on government. Mr. Gladstone fumiafaes 
the article on Homer, while Justin M'Carthy sketches tbe life of 
Gladstone himself. Other biographical paper* are those on Gen. 
Grant, written by Gen. Wilson; on Goethe, by Professor Dowden; 
and those on Orote, Hooker, and Hegel; while Henry George 
contributes a sketch of himself. This eucyclopeedia is, in our 
opinion, the best for the mass of reading and thinking men. The 
<* Britannica," of course,' gives a much larger amount of informa- 
tion on the details of the subjects treated; but then its articles 
are often too elaborate for a busy man to read, yet not elaborate 
enough for thorough studenta of their respective subjects. Be- 
sides, Chambers's has now the advantage of being tbe latest work 
of the kind in the market. It b publiriied in this country, in 



agreement with Mesere. Cbanibers, by the J. B. Xippincott Com- 
pany, Philadelphia. 

— We have received a small pamphlet entitled "An Open Let- 
ter to Hon. Edward M, PaxsoD, Chief Justice oF Pennsylvania." 
It is written by Richard B. Westbrook, who describes liimsetf as 
both a bachelor of law and a doctor of divinity, and is a criticism 
of certain remarks of Chief-Justice Paipon in an address before 
the law school of the University of Pennsylvania, In that ad- 
dress Judge Paxson had affirmed that the law of Sinai was 'the 
first law of which we have any koowledge," and that Hoses was 
"tbe greatest statesman and law-giver tbe world has ever pro- 
duced " These statements Hr. Westbrook disputes, and gives in 
an argument of moderate length very good reasons for doing so. 
lie has no difficult; in showing that Egypt and some other coun- 
tries had elaborate systems of law long before the dat« assigned 
to Mopes; and be also shows, on the grounds now universally 
accepted by tiibtical scholars, that the legislation attributed to 
Moses is, for the most part at least, of very much later date. 
EzcepIioDS may be taken to some of bis statements; but, on the 
whole, every one whose eyes are open to the results of historical 
investigation will agree that he has proved bis case. Tbe pam- 
phlet is published for the author by tbe- J. B. Lipjuncott Com- 
pany, Philadelphia. 

— The Exchange Printing Company, 47 Broad Street, New 
York, has issued a book entitled *'How to preserve Health," by 
Louis Barkan, M.D. The claim is made that this work is pub- 
lished with the purpose of bringing to public attention the results 
of the latest medical investigations. The objection to tbe author's 
plan that naturally occurs to one reading tbe pages is that a little 
knowledge is a dangerous thing, and that the author has gone 
too far in recommending certain courses of treatment for ailing 
humanity which shall be resorl«d to without consultation with 
a competent physician. 



CATARRH 

CKlarrliBl Deafneaa— Hay Pcver. * 

Silffer«T5 are not generally aware that theie 
diseaies are contagioos, or that th^ are due to 
the presence of living parasites in the lining 
membrane of the no<e and eustachian tubes. 
Microscopic research, however, has proved this 
to be a fact, and Ihe result of this discovery is 
that a simple remedy has been (ormulaled where- 
by catarrh, catarrhal deafness and hay fever are 
petmanenliy cured in from one to three simple 
applications made al home by the patient once 
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; both have been discarded 
table physicians as injurious. A pamphlet ex- 
receipt of stamp to pay postage, by A. H, Dix- 
on & Son. 337 and 339 West King Street. 
Toronto, Canada. — CkritHan Advotait. 
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ection of the specifics used b; noted special. 

of Europe and America, and bringing them 
within the reach of all. For instance, the treat- 
ment pursued by special physicians who treat 
indixeslion, stomach and liter troubles only, 
was obtained and prepared. The treatment of 
other physicians celebrated for curing catarrh 
was procured, and so on till these incomparable 
cares now include disease of Ihe lungs, kidneys 
female weakness, rheumatism and nervous de- 

This new method of "one remedy for one 
disease" must appeal to the common sense of 
all aufferers, man; of whom hare experienced 
the ill effects, and thoroughly realiie the ab- 
surdity of the claims of Patent Medicines which 
are guaranteed to cure every ill out of a single 
botlle, and the use of which, as statistics prove, 
Aat mitted man ilomachi than alcohol, A cir- 
cular describing these new remedies is sent free 
on receipt of stamp to pay postage by Hospital 
Remedy Company, Toronlo, Canada, sole pro- 
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TEECHEROIEESIIPRE-COUIIBIUTIIES 

By CvBua Thomas, 13o. $1. 

Dr. Thomu In thIa work wlU revene the uaual 
method of dealing wltb preblslsric subjecta : that Is 

hlator; oE tbe tribe as a baala and t ace tbe chain 
back Btep by Htep b^ tbe light of tbe munndH. tradi- 

baa already presented to' tbe public some reasons 
for believing tbe Cherokeea were monnd-buHders. 
bnt additional evidence bearing on the subleot has 
been obtained. A more oareful etodr 0( the Dela- 
ware tradition respecting tbe TaJlegwl aatUflea him 
that we have In the Bark BeoordfWalam Olum) 
Itaelf proof tbat tbey were Cherokee*. Me thinks 

migration even beyond tbeir resldencs in Oblo to 
the western bank of the MlaaisUppL The object Is 
therefore threefold: 1. An llluatratlon of the re- 
verse method of dealing with prehlstorlo subjects ; 
t. Inoldental proof that some of the Indiana were 
monnd-bulldeia ; 1. A stndr of a slorie tribe In tbe 
it.MnrthainnnndtBBtlmonT. Tbls work wID b* as 

. itrlbutlOD to tbe literature of the Co- 

discovsry whieh will- doubtless appear 
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rinci Vertebrate Fausa, Lsquirux Cntaceoui Flora. 
being voIuBU o< Ibe Hayden Final Repvrta. Ad- 
«. giviag lUu, T. N. Glorer. SuSem, N. Y. 
lelei>riln.--Mr. George F. Koni, 11 10 15 Ualon 
JM*, Ne- Viirk.orMoboken, N. J., will buy or girt 
eicliange tor whole 01 paru of m(leoritt9,_ Whole 

d', 

Vanled— To rumisb rooti of DtdiMktm MuuliM, 
Tiueni* tttrtMrtM. and other wild flnwen. native of 
iihem WiKontin, In qusDIlTies D. K. WiUaid, Cu- 
JT of UDHUm. AlUon Academy, Albtmi. Wis. 
. have A number oF daplkatet of aicroscopic ilides, 
mnetly botanical, which I would like lo eichange far 
- "-era not pew in my collection. Send liic of what you 
'e la uchasie and get my liii. S. R, Thompaon, 
• Wilmiagton. Pa 



June 27, 1890.] 



SCIENCE. 



LOW-PRICED BOOKS. 



Any of the following low-priced books will be 
mailed postpaid on receipt of price. 

SCIENCE BOOK AGENCY, 

47 Lafayette Place, New York. 



AGRIOUIiTURB. 

AaRicULTURAL Drainage. By J. B. Denton. 8°. Ii.ao 

Animal Food Resources of Different Nations. By 

P. L. Simmonds. la" z.oo 

Akmstrong's Agriculture. i8° 75 

British Wild- Flowers Considered in Relation to 

Insects B]^ >ir John Lubbock i.«5 

CoPFBK and Chiccory. By P. L. Simmonds. 19°. .75 

DiSE \5Bs of Field and Garden Crops, chiefly such 
as are caused by Fungi. By W. G. Smith. 
i6* 1.50 

Flowkrs, Fruits, and Leaves. By Sir John Lub- 
bock 1.35 

Flowbrs. The Colours of . By Grant Allen. 13^ z.oo 

Fruits, Selected : Their Culture. Propagation, 
and Management in the Garden and Orchard. 
By C. Downing. la^ 1.50 

Gardening for Ladies, and Companion to the 

Flower- <>arden. By Mrs. J. C. Loudon. ii°. 1.50 

Hops : Cultivation, Commerce, and Uses. By P. 

L.- Sim nonds. za^ i . SS 

Horticulture, The Theory of ; or. An Attempt 
to explain Gardening upon Physiological Prin- 
ciples. By J. Lindley and A. J. Downing 
za' Z.50 

Sewage Irrigation by Farmers. By R. W. Birch. 

Sewage Utilization. By B Latham. 8*^ z.oo 

UsEPUL Animals and their Products. By P. L. 

Simmonds. 16" z.ts 

ARCHITECTURE AND RUILDING 

coif STR ACTION. 

Architecturr, the Stepping-Stone to. By 

Thomas Mitchell. z8<* 50 

BoiLRR and Water l^pes. Kitchen. By H. Grim- 

shaw. 8° • 40 

Building Construction. By Edward J. Burrell. 

zj" 80 

Chimnkys for Furnaces, Fireplaces, and Steam- 
Boilers. By K. ArmMmng, CE. z8" 50 

Cooking Range. The. By F. Dye. la" ao 

Fires in Theatres. By £ M. Shaw, za" z.as 

Gas Fitter's Guide. By J. Eldiidge. la^ 40 

Hot-Wat^r Apparatus, Fitting. By F Dye _ ta* z.oo 
Hot- Water Apparatus, Fixing. By J. Eidridge. 

la" 40 

Hot^Watbr Fitting and Steam Cooking Appa- 
ratus. By K. Dye. z6» ^ 

Pump Fitter's Guide. By J. Eldndge. za" 40 

Strength of Beams under Transverse Loads. By 

Professor W. Allan. z8" 50 

Ventilation of American Dwellings. By David 

Boswell Reid, M.D. ia° ■ z.50 

Ventilation of Buildings. By W. F. Butler. z8" .50 

ASTRONORIY AND NAVIGATION. 

Astronomy for Beginners. By Francis Fellowes. 

z6' so 

AsTKONOMY, Le»«ons in Elementary. By R. A. 

Pr.ictor. 8? 60 

Hours with a Three- Inch Telescope. By Capt. 

William Noble. 8'* z.so 

Magnetism and the Deviation of the Compass, 

By John .Merrifield. 18° 50 

Navigation, A Treatise on. for the Use of Stu- 
dents. Byjohn Merri6eld. za" z.50 

Sea-Rout«s, Tne Shortest, and Maps for finding 

them in a Few Seconds (Great-Circle Sailing). 

By R. a. Proctor. 4* — 35 

Student's Atlas, The. By R. A. Proctor. 8".... z.50 

CHBniISTRir. 

Experimental Chemistry for Junior Students. 
By J. E. Reynolds. 

Part I. Introductory 45 

Part II. Non-Metals. 75 

Part HI. Metals z.05 

Part IV. Chemistry of Carbon Compounds, or 

Oiganic Chemistry i .ao 

Faraday^s Chemistry of a Candle. z6* 85 

Practical Chemistry ; the Principles of Qualita- 
tive Analysis By William A. Tilden. 8*^ 45 

Practical Inorzanic Chemistry, An Introduction 
to ; or The Principles of Analysis. By William 
Jago. 8« ...;. 45 

Practical Organic Analysis, An Introduction to. 

By George E. R. Ellis. 8* 50 

Qualitative Analysis and Laboratory Practice, 
Manual of. By T. E. Thorpe and M. M. Pat- 
tisQii Muir. la* z.s5 

Qualitative Chemical Analysis. A Short Course 
in. By Professor I. M. Crafts and Professor 
Charles A. Schaeffer. la* z.50 

Qualitative Chemical Analysis. An Elementary 

Manual of. By Maurice Perkins, za" z .00 

Quantitative^ Analysis. By H. Carrington Bol- 
ton. 1° 1.50 



Quantitative Chemical Analysis. By T. E. 

Thorpe. i8' $1.50 

Tables for the Analysis of a Simple Salt for Use 



in School Laboratories. By A. Vinter. 8* 



EDUCATION. 



.40 



British and American Education. By Mayo W. 

Hazeltine. 3a* 35 

Culture of the Observing Faculties. By R6v. 

Warren Burton. -16" 75, 

Library, The. By A. Lane. With a Chapter on 

Modern Illustrated Books, by Austin Dobson. z.35 

Mahappy's Old Greek Education. 16** .75 

Manchester Science Lectures for the People 75 

Overpressure in High Schools in Denmark. By 

Dr. Hertel z.oo 

Seeing and Thinking. By W. K. Clifford . . i .00 

Spelling Reform from an Educational Point of 

View. By J. H. Gladstone 50 

BIiBCTRICIT¥. 



Alternate Current Machinery. By G. Kapp. 

«8«....^ .. 

Chemistry V>f the Secondary Batteries of Plants 

and Faure. By J. H. Gladstone and A. Tribe. 
Dynamic Elec'ricity. Byjohn Hopkinson, J. A. 

Schoolbred. and R. £. Day. iS^ 

Dynamo-Elbctkic Machaaes, Recent Progress in. 

By Professor Sylvaniis P. Thompson. 18° ... . 

Electric Bells By F. C. Allsop. la^ 

Electric Lighting from Central Stations. By G. 

Forbes 

Elrctricity, Supply of, by Local Authorities. 

By K. Hedges. 8« 

Electro-Macnktic Telegraph, A Hand- Book of 

the. By A. E. Loring. 18" 

Electro- Magnets. By Th. Du Moncel. Tr. by 

C.J.Wharton 

Electro-Telegraphy. By F. S. Beechcr. z6". . 
Incandescent Electric Lights, with Particular 

Reference to the Edison Lamps at the Paris 

Exhibition. By Comte Th. Du Moncel, W. 

H Prccce. J. W. Howell, and others. i8* 

Induction Co ls : How Made and How Used. 

z8'> 

Tekrsstrial Magnetism and the Magnetism of 

Iron Vesse's. By Professor Fairman Rogers. 

i8» 

Thermo-Elrctricity. By A. Rust. 8* 

Wrinkles in Electric Lighting. By V. Stephens. 

,0 



13' 



ENOINBBRINO. 

Actual Lateral Pressure of Earthwork, The. By 
Benjamin Baker. 18° 

Arches, Theory of. By Professor W. Allan. jB* 

Arches. I'heory of Solid and Braced. By William 
Cain, C E. 18® 

Beams and Girders. Practical Formulas for their 
Resistance. By P. H. Philbrick. 18® 

Boilar Incrustation and Corrosion. By F. J. 
Rowan. i8* 

Bridge and Tunnel Centres. By John B. Mc« 
Master. C.E. i8«..'. 

Bridges, On the Theory and Calculation of Con- 
tinuous. By Mansfield Merriman. Ph.D. z8" 

Bridges, Practical Treatise on the Properties of 
Continuous. By Charles Bender, C.E. 18* . . 

Cablb-Making of Suspension Bridges By W. 
Hildenbrand, C.E. i8«»... 

Compound Engines. Tr. from the French of A. 
Mallet. i8« 

Flow of Water in Open Channels, Pipes, Conduits, 
Sewers, etc ; with lable^ By P. J. Flynn, 
C.E. z8o 

Foundations. By Professor Jules Gaudard, C.E. 
Tr. from the French. i8* 

Friction of Air in Mines. By J. J. Atkinson. 
z8» 

Fuel. By C. William Siemens, D.C.L.; to which 
is appended the Value of Artificial Fuel as 
compared with Coal, by John Wormald, C.E. 
z8« 

Gases met with in Coal-Mines. By J. J. Atkin- 
son. 18" 

Helicoidal Oblique Arches, Treatise on the 
Theory of the Construction of. By John L. 

High Masonry Dams. By John B. McMaster, 

How to draw a Straight Line : A Lecture on Link- 
ages. By A. B. Kempe 

Ice-Making Machines. From the French of M. 
Le Doux. z8* 

Kinematics of Machinery. By Professor Keiw 
nedy. With an Introduction by Professor R. 
H. Thurston.^ 18" ... 

Linkages ; the Different Forms and Uses of Ar- 
ticulated Links. By J. D. C. De Roos. 18*.. 

Maximum Stresses in Framed Bridges. By Pro- 
fessor Wlliam Cain, C.E. z8" 

Mbtals and their Chief Industrial Applications. 
By C. R. A. Wright 

Mb PALS, The Fatigue of, under Repeated Strains. 
Fro n the German of Professor Ludwig Spang- 
enburgh,with a Preface by S. H. Shreve, A.M. 
i8« 

Plate Girder Construction. By Isami Hiroi. 18" 

Practical J[>esigning of Retaining Walls. By 
Arthur Jacob. A.B. ill* 

Proportions of Pins used in Bridges. By Charies 
Bender, C.E. 18' 
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Railroad Economics; or. Notes, with Comments. 
By S. W. Robinson. C.E. 18® 

Retaining Walls, Surcharged and Different Forms 
of. By James S. Tate, C.E. 18" 

Sape'Y Valves. By Richard H. Buel, C.E. z8<' 

Skew Arches. By Professor E. W. Hyde, CE. 
lllus. zS" 

Stadia Surveying. The Theory of Stadia Meas- 
urements. By Arthur Winsiow. 18*^ 

STEAM-Boilor Explosions. By Zerah Colbum. 18* 

St»-am-Engine Indicator, The, and its Use. By 
W. B. Lc Van. i8« . . ., 

S I BAM Injectors. Tr. from the French of M. Leon 
Pochet. 18"... 

Storage Reservoirs, On the Designing and Con- 
struction of. By Arthur Jacob, A.B. i8» 

Strength of Materials. By William Kent, CE. 
iS" 

Strength of Wrought-Iron Bridge Members. By 
S. W. Robinson, CE. i8» 

Testing-Machines, their History, ConstructAn, 
and Use. By Arthur V. Abbott. 18® 

Theory of the Gas-Engine, The. By Dugald 

Topographical Surveying. By G. T. Specht, 
Prcfessor A. S. Hardy, John B. McMasler, 
and H. F. Wallinj?. i8» 

Transmission of Power by Compressed Air. By 
Robert Zahner, M.E z8* 

Transmission of Power by Wire Ropes. By Al- 
bert W. Stah I, U.S.N. i8» 

Turbine Wheels. By Professor W. P. Trow- 
bridge. 18® 

Ventilation of Coal-Mines, The. By W. Fair- 
ley, M.E. i8* 

VoussoiR Arches, A Theory oL By Professor W. 
E.Cain. i8* 

VoussoiR Arches applied to Stone Bridees, Tun- 
nels, Culverts, and Domes. By Professor 
William Cain. i8* 

Wheels, A Practical Treatise on the Teeth of. 
By Professor S. W. Robinson. z&* 

m[ISCELl4ANEOUS. 

Graphic Method for solving Certain Algebraic 

Equations. By Professor George L. Vose. 18° 

Leahy's The Art of Swimming in the Eton Style. 

LiPE History Album. By Francis Galton 4* 

Lipe of Faraday. By J. H. Gladstone. 16° 

Polarisation of Light. By W. Spottiswoode . . . 
Record of Family Faculties. By Francis Galton. 

4'* 

Strester's Great Diamonds of the World. 4* . . . 

NATURAL HISTORY. 
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Chaptbrs on Ants. By Mary Treat. 3a* ao 

Colours of Flowers, On the. As Illustrated in 

the British Flora. By Grant Allen. ... . . i.oo 

Common Frog, The. By St George Mivart z .35 

Darwin, Charles. Memorial Notices reprinted 

from '* Nature." By Professor Huxley 50 

SANITARY SCIENCE. 



Air We Breathe, the, and Ventilation. By Pro- 
fessor H. A. Mott. 16® 

Bad Drains, and How to Test them. By R. H. 
Keeve?. Z3 ... ............ 

DiKTY Dustbins and Sloppy Streets. By H. P. 
Boulnois. za* 

Disease and Putrescent Air. By T Rowan. 8°.. 

Drainage of Towns. By J. Phillips. 8* 

Dwelling-Houses : Their Sanitary Construction 
and Arrangements. By Professor W. H, Cor- 
field. z8« ; 

Fashion in Deformity. By William Henry Flower. 



r.oo 
Z.40 

.80 
.60 



ia« 



Food. The Composition, Digestibility, and Nu- 
tritive Value of. By Professor Henry A. 
Mott 

Health, The Laws of. By W. H. Corfield. 8*.. 

Healtii-Scibnce, a Manual of. By Andrew Wil- 
son. 8" 

Healthy Foundations for Houses. By Glenn. 
Brown. z8* 

Hints on taking a House. By H. P. Botilnois. 
z6« 

House Drainage and Sanitaty Plumbing. By W. 
P. Gerhard. iS' 

Maternal Management of Children in Health 
and Disease. By Dr. Thomas Bull, za* 

Pneumatic Drainage. By A. Smith. 8* 

Potable Water and the Different Methods of de- 
tecting Impurities. By Charles W. Folkard. 
z8» 

Sanitary Condition of Dwellin|p'Houses in Town 
and Country. By George E. Waring, jun. z8*. 

Sanitary Drainage of Buildings, Notes embodying 
Recent Practice in, with Memorand i on the 
Cost of Plumbing Work. By W. P. Gerhard, 
C.E. z8«» 

Sanitary Protection. By W. Pany. »• 

Sanitary Works Abroad. By R. M %nning. 8° . . 

Sanitation, Simplicity in. By E. T. Blake. 8*. 

Sewage, Duposal of. By Maxwell and Tuke. 8". 

Sbwer Gases:. Their Nature and Origin.. By A. 
De Varona. z8" . . . 

Sewerage and Sewage Utilisation. By Professor 
W.H. Corfield. i8» 

Shone Sewerage System. By E. Ault. 8* 

Storage of Water. By J. B. Denton. 8* 

Ventilation, Mechanics of. By George W. Raf- 
ter, C.E. 18" 

Water and Water Supply. By Professor W. H. 
Corfield. z8* 
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